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SECTION 01100

SPECIAL PROJECT PROCEDURES

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by the 
basic designation only.

U.S. GOVERNMENT CODE OF FEDERAL REGULATIONS (CFR)

33 CFR 320-330                General Regulatory Policies, Permits, 
Enforcement and Definitions

40 CFR 233                    State Program Regulations

MICHIGAN DEPARTMENT OF TRANSPORTATION (MDOT)

MDOT 1996 (1996) Standard Specifications for 
Construction

  
Standard abbreviations shall be in accordance with Section 101.02 of the 
MDOT Standard Specifications for Construction.  Where such terms as 
"Chairman," "Commission," "Engineer," or "Department are used, they shall 
mean "Contracting Officer."  Whenever the words "Extra Work" or similar 
phrase is used, it shall mean "Changes" as defined in the Section 000800 
SPECIAL CLAUSES.  References to measurement and payment and pay items 
within these referenced sections will be considered as incidental to the 
contract bid items and will not be measured or paid for separately.

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only or as 
otherwise designated.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the 
Government.  The following shall be submitted in accordance with Section 
01330 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Accident Prevention Plan

Contractor shall provide an accident prevention plan including an activity 
hazard analysis to the Contracting Officer within 15 calendar days after 
receipt of award.  Plan shall be in accordance with Contract Clause 
entitled "ACCIDENT PREVENTION (NOV 1991) - ALTERNATE 1.

Payrolls and Basic Records

Contractor shall submit payrolls and basic records in accordance with the 
CLAUSE entitled "PAYROLLS AND BASIC RECORDS (FEB 1988)".
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Progress Chart; G-AOF

Contractor shall submit progress chart in accordance with the Contract 
clause entitled "SCHEDULE FOR CONSTRUCTION CONTRACTS (APR 1984)".

Non-listed, Non-Commercially Active Stone or Material Source; G-ECD.

If after award of a contract, the Contractor proposes to furnish stone, or 
granular materials from non-listed, or non-commercially active sources, the 
following information and data for each non-listed or non-commercially 
active source of stone, or granular material shall be furnished forty-five 
(45) or more calendar days prior to the date the Contractor is scheduled to 
obtain materials from such source(s).

a.  Name and address (Property Owner).

b.  Location, site map, and legal description (or appropriate 
substitute) of the area.

c.  Previous land use information.

d.  A topographic map of the area.

e.  Photographs showing the area proposed for use.

f.  Written permission of the owners of the proposed non-listed or 
non-commercially active sources(s).

g.  Written permission of the owners of the access properties involved.

h.  All data required to assess potential environmental impacts.  This 
information is required in order to determine the necessity for 
environmental documentation for any non-commercially active, non-listed 
source(s).

i.  Documentation of coordination of the use of proposed 
non-commercially active, non-listed source(s) with Federal, State and 
local agencies having an interest and furnish written approval of these 
agencies for use of such source(s).

(1)  Field Supervisor, U.S. Fish and Wildlife Service, Ecological 
Services, 2651 Coolidge Road, East Lansing, Michigan 48823. Phone: 
517-351-2555.

(2) Chief, Office of Strategic Environmental Analysis, B 19J,, 
U.S. Environmental Protection Agency, 77 West Jackson Blvd., 
Chicago, Illinois 60604-3590.

(3) Chief, Land and Water Mgmt. Division, Michigan Department of 
Environmental Quality, P. O. Box 30458, Lansing, Michigan 48909.

(4) State Historic Preservation Officer, Michigan Bureau of 
History, 717 W. Allegan, Lansing, Michigan 48918-1800.

j.  The proposed reduction, if any, in the applicable unit or lump-sum 
prices the BIDDING SCHEDULE if the request were to be approved by the 
Government.
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Survey Note Format; G-AOF.

Submit the proposed survey note format prior to performing any survey work 
at the work site.

Video Cassettes; G-AOF.

Prior to the start of work, video recordings shall be delivered within 
seven (7) calendar days.

SD-07 Certificates

As-Built Technician's Qualifications

Submit the identity and qualifications of the persons assigned to prepare 
the as-built information at least 10 calendar days in advance of preparing 
the drawings.

As-built Drawings; G-AOF.

Within ten (10) calendar days after the substantial completion date as 
established by the Contracting Officer, submit the as-built details of the 
work performed under this contract on a set of blue-line prints of the 
contract drawings marked in red.  Following review and approval by the 
Government, the Contractor shall prepare electronic and mylar copies of 
as-built drawings for submittal within 15 calendar days following receipt 
of comments from the Government.  Electronic files shall be submitted in 
Microstation 95 (.dgn) CADD file format, suitable for plotting with 
Intergraph IPLOT Software.  The electronic medium for file transfers shall 
be agreed to prior to the time of submittal and shall be compatible with 
current industry standards and hardware configurations.

Survey Information

Upon completion of the contract work, the originals of all field notes, 
sketches, recordings and computations made by the Contractor in performing 
the layout work shall be submitted in ring binders.

1.3   REGULATORY REQUIREMENTS

1.3.1   Additional Work Proposed and Not Authorized

1.3.1.1   Work Subject to 33 CFR 320-330

Any additional work (not specifically shown on the plans or delineated in 
the specifications) proposed by the Contractor in or affecting navigable 
waters, including wetlands (as defined in 33 CFR 320-330, published in the 
Federal Register Vol.51, No.  219, Thursday, November 13, 1986) shall not 
be performed without a Department of the Army Permit.  This requirement 
shall be applicable to all work, permanent or temporary, and/or fill(s). 
The Department of the Army Permit shall be approved by the District 
Engineer or Deputy District Engineer in accordance with the laws of the 
United States and the regulations promulgated thereunder, including, but 
not limited to, the River and Harbor Act of 1899, the Clean Water Act and 
the National Environmental Policy Act of 1969, as amended.  Corps employees 
(Contracting Officer's Representatives (COR) or inspectors) are not 
delegated authority to authorize such work.  Information on making 

SECTION 01100  Page 5



City of Wakefield Combined Sewer Separation Project Phase 1 WKFDPHS1

application for such permit(s) may be obtained by contacting one of the 
offices as listed hereinafter.  When applying for information or a permit, 
a copy of any correspondence should be directed to the Contracting Officer 
of this contract.  If a permit is not obtained, the additional work cannot 
be accomplished.  Any delay in processing the permit will not constitute 
the basis of a claim under this contract.  The fact that the Contractor is 
performing work under a Department of the Army Contract will give the 
Contractor no greater rights than any other applicant for a Department of 
the Army Permit.

MICHIGAN-INDIANA

Regulatory Branch
Engineering and Technical Services Division
U.S. Army Engineer District, Detroit
P. O. Box 1027
Detroit, MI  48231
Telephone:  313-226-6813

1.4   PROJECT/SITE CONDITIONS

1.4.1   Condition and Use of Project Site

The drawings indicate soundings and elevations at the project site as found 
in condition surveys made as stated on the contract drawings.  A 
notification of at least five (5) calendar days shall be given to the 
Contracting Officer prior to bringing any construction equipment or 
material upon the work site.  The Contractor shall be responsible for 
damages that may be suffered due to its operations.  The Contractor shall 
note CLAUSE titled "PROTECTION OF EXISTING VEGETATION, STRUCTURES, 
EQUIPMENT, UTILITIES, AND IMPROVEMENTS."

1.4.1.1   Physical Conditions

The physical conditions shown on the drawings are indicative of those that 
prevailed at the time of the site investigations and may be different than 
those at the time of construction.  Significant variations that would 
require changes to the plans or specification shall be reported to the 
Contracting Officer immediately.  The information shown on the logs of soil 
borings on the contract drawings is from borings located within or near the 
work areas.  While the borings are representative of subsurface conditions 
at their respective locations and for their respective vertical reaches, 
localized variations of characteristics of the subsurface materials of this 
region are anticipated.  Field logs of borings taken in the project area, 
soil samples, and other subsurface information obtained or prepared for 
this contract are available for examination upon request at the Engineering 
& Construction Division, Design Branch, U.S. Army Corps of Engineers, 
Detroit District, 477 Michigan Avenue, Detroit, MI 48226.

1.4.1.2   Work and Storage Areas

Work and storage areas will be provided at the site and will be as 
designated and/or approved by the Contracting Officer.  Areas made 
available to the Contractor will be selected to minimize interference with 
Government operations and other contractors.

1.4.2   Existing Vegetation, Structures, Equipment, Utilities & Improvements

General locations of applicable existing utilities, vegetation, structures, 
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equipment and improvements, based upon latest information available to the 
Government have been shown on the drawings.  However, it is the 
Contractor's obligation to establish the exact horizontal and vertical 
location and size of all existing utility lines which are located within 
the required work area.  The Contractor shall submit a utility locating 
planfor locating existing utilities and a copy of its utility location 
findings prior to commencing work on the site.  Any utility lines which are 
not found by the Contractor, but which are known to exist at the project 
site, shall be reported to the Contracting Officer immediately.  The 
Contracting Officer will have the option of directing commencement of work 
at the site or requiring the Contractor to submit further plans for 
locating the utility lines.  Once the utilities have been located and 
marked, the Contractor shall be deemed to have the location made known to 
it pursuant to CLAUSE titled "PROTECTION OF EXISTING VEGETATION, 
STRUCTURES, EQUIPMENT, UTILITIES, AND IMPROVEMENTS."  If the Contractor 
damages any existing utility line, vegetation, structure, equipment or 
improvement, a report thereof shall be made immediately to the Contracting 
Officer.  In any event, existing utility lines, vegetation, structures, 
equipment or improvements shall be protected from damage, and if damaged, 
shall be repaired by the Contractor at its own expense.

1.4.3   Vehicular Access

Throughout the period of work on this contract, the Contractor shall 
maintain an all-weather roadway through or around its work area when work 
therein would otherwise block an existing roadway.  Such permanent or 
temporary roadways shall be kept open for use by emergency vehicles, as 
well as residential and commercial traffic at all times.

1.4.4   Utility Services

1.4.4.1   Contractor-Furnished Utility Services

The Contractor shall furnish, all water, electric current and other 
utilities required for its use.

1.4.5   Protection and Maintenance of Traffic

1.4.5.1   Haul Roads

The Contractor shall, at its own expense, construct access and haul roads 
necessary for proper prosecution of the work under this contract.  Haul 
roads shall be constructed with suitable grades and widths; sharp curves, 
blind corners, and dangerous cross traffic shall be avoided.  The 
Contractor shall provide necessary lighting, signs, barricades, and 
distinctive markings for safe movement of traffic.  The method of dust 
control shall be adequate to ensure safe operation at all times.  Location, 
grade, width, and alignment of construction and hauling roads shall be 
subject to approval by the Contracting Officer.  Lighting shall be adequate 
to assure full and clear visibility for full width of haul road and work 
areas during any night work operations.  Upon completion of the work, haul 
roads shall be removed unless otherwise approved by the Contracting 
Officer.  Any dirt or mud which is tracked onto paved or surfaced roadways 
shall be promptly cleaned away.

1.4.5.2   Barricades

The Contractor shall erect and maintain temporary barricades to limit 
public access to hazardous areas.  Such barricades shall be required 
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whenever safe and public access to paved areas such as roads, parking areas 
or sidewalks is prevented by construction activities or as otherwise 
necessary to ensure the safety of both pedestrian and vehicular traffic.  
Barricades shall be securely placed, clearly visible with adequate 
illumination to provide sufficient visual warning of the hazard during both 
day and night.

1.4.6   Contract Supervision and Representation

The Contractor's local representative shall be available to Government 
representatives during duty hours, 8 a.m. to 4:30 p.m., on normal working 
days and shall be available by telephone at other times.  The name of the 
Contractor's representative and the contact telephone number shall be 
furnished to the Government.

1.4.7   Quantity Surveys

The CLAUSE titled "QUANTITY SURVEYS" is applicable other than for 
measurement of quantities of work performed for stone construction 
utilizing new stone.  Measurement and payment for stone construction is as 
specified in SECTION 01270A, "MEASUREMENT AND PAYMENT".

1.4.8   Layout of Work and Surveys

1.4.8.1   Layout of Work

The following requirements are in addition to the requirements of CLAUSE 
titled "LAYOUT OF WORK."  The Government has established bench marks and 
horizontal control points at the site of the work.  Horizontal and Vertical 
control points are shown on the drawings.  The elevations of bench marks 
are referred to mean water level (IGLD 1955).

1.4.8.2   Surveyor Requirements

From these control points and bench marks, the Contractor shall lay out the 
work by establishing all lines, grades, range markers and gauges at the 
site as necessary to control the work.  All survey information shall be 
recorded in accordance with standard and approved methods and in the survey 
note format approved by the Contracting Officer.  All field notes, 
sketches, recordings and computations made by the Contractor in performing 
the layout work shall be available at all times during the progress of the 
work for ready examination by the Contracting Officer or his or her duly 
authorized representative and upon completion of the contract work the 
originals shall be turned over to the Contracting Officer in ring binders.

1.4.8.3   Suspension

The Contracting Officer may require that work be suspended at any time when 
location and limit marks established by the Contractor are not reasonably 
adequate to permit checking the work.  Such suspension will be withdrawn 
upon satisfactory replacement of location and limit marks.  Such suspension 
shall be at no additional cost to the Government and shall not entitle the 
Contractor to an extension of time for completing the work.

1.4.8.4   Verification

The Government may make checks as the work progresses to verify lines and 
grades established by the Contractor and to determine the conformance of 
the completed work as it progresses with the requirements of contract 
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specifications and drawings.  Such checking by the Contracting Officer or 
his or her representative shall not relieve the Contractor of its 
responsibility to perform all work in accordance with the contract drawings 
and specifications and the lines and grades given therein.

1.5   SEQUENCING AND SCHEDULING

1.5.1   Exclusion of Period in Computing Completion Schedules

No work will be required during the period between 01 December and 15 April 
inclusive and the days in this period will not be counted when computing 
the required completion date.  The Contractor may perform work, unless 
otherwise prohibited, during all or any part of this period upon giving 
prior written notice to the Contracting Officer.

1.5.2   Construction Period and Other Restrictions

a.  Unless otherwise approved by the Contracting Officer's 
Representative, all work including final paving; in either the 
US-2 or M-28 MDOT right of ways, as well as all other streets 
disturbed, shall be completed in a single construction season.

b.  Unless otherwise approved by the Contracting Officer's 
Representative, sewer and lateral installation shall be completed 
on a block-by-block basis.  All work on a block, up to placement 
of the gravel base shall be completed before proceeding to the 
next block.  If more than one crew is used for sewer installtion 
this restriction shall apply to each crew. 

c.  Access to a driveway, side street or alley shall not be 
obstructed for more than 24 hours, unless prior arrangements are 
made.

d.  Unless otherwise approved by the Contracting Officer's 
Representative, street restoration (except paving), inlcuding curb 
and gutter, sidewalks and driveways shall be completed within the 
30 working days of the completion of the work on each street.

e.  Base course paving shall be competed at intervals such that no 
streets in the city are unpaved for more than 60 days.

1.5.3   Sunday, Holiday' Night and Extended Hours of Operations

When the Contractor elects to work more than 8 hours per day, Monday 
through Friday or on Saturdays, Sundays, holidays or nights when not 
prohibited herein, notice of its intention to do so shall be given to the 
Contracting Officer not less than forty-eight (48) hours in advance 
thereof.  Adequate lighting for thorough inspection of night operations 
shall be provided by the Contractor at its expense.

1.5.4   Work Period Restrictions

No work is allowed at the project sites during the following periods:

c. Holiday periods as follows:

(1)   6 p.m. 28 May to 6 a.m. 1 June 2004

(2)   6 p.m.  2 July to 6 a.m. 6 July 2004
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(3)   6 p.m.  3 September to 6 a.m. 7 September 2004

(4)   6 p.m. 24 November to 6 a.m. 29 November 2004

(5)   6 p.m. 23 December to 6 a.m. 3 January 2005

(6)   6 p.m. 27 May to 6 a.m. 31 May 2005

(7)   6 p.m.  1 July to 6 a.m. 5 July 2005

(8)   6 p.m.  2 September to 6 a.m. 6 September 2005

(9)   6 p.m. 23 November to 6 a.m. 28 November 2005

 The above-stated no-work periods, as applicable, are included in the number 
of calendar days within which the Contractor is required to complete the 
work as established in CLAUSE titled "COMMENCEMENT, PROSECUTION, AND 
COMPLETION OF WORK" and therefore the above-stated no-work periods will not 
entitle the Contractor to additional time for completing the work.

1.5.5   Start Work

Evidence that the Contractor has started procurement of materials, 
preparation and submission of shop drawings, preparation of subcontracts, 
and other preparatory work will satisfy the requirement that work commence 
within ten (10) calendar days after receipt of Notice to Proceed.  (See 
Clause titled COMMENCEMENT, PROSECUTION, AND COMPLETION OF WORK, FAR 
52.212-0003.)

1.6   ACCOMMODATIONS FOR INSPECTORS

The Contractor shall, prior to the start of work, furnish a temporary field 
office for Government personnel, physically and acoustically separated from 
the Contractor's offices, located near the site of the work, as approved by 
the Contracting Officer.  The Contractor shall have the option of providing 
the field office facility in an existing or new building, or a trailer.  
All utilities as specified or required shall be hooked up and in working 
order prior to the start of work and shall be maintained during the entire 
contract period.  The entire cost to the Contractor for furnishing, 
equipping and maintaining the accommodations shall be included in the 
contract price.  If the Contractor fails to meet these requirements, the 
facilities will be secured by the Contracting Officer and the cost thereof 
will be deducted from payments to the Contractor.  All facilities provided 
for the use of Government personnel under this Paragraph shall remain the 
property of the Contractor.

1.6.1   Field Office

The temporary field office shall have approximately 200 square feet of 
floor space and a minimum of seven (7) feet of headroom.  An eight (8) foot 
by thirty (30) foot office trailer may be made available in lieu of the 
building.  The field office or trailer shall be provided with a work table, 
two (2) lockable desks, and five (5) chairs.  It shall be weatherproof and 
be supplied with heat in season, a minimum of one (1) door, electric 
lights, a telephone answering device with handset, a facsimile machine, a 
medium production rate plain paper copier with sorter and paper supplies, a 
sufficient number of adjustable windows for adequate light and ventilation, 
toilet facilities with a wash basin with unheated water, and water cooler 
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with approved drinking water.  Telephone service to the Government's field 
office will be provided by the Contractor.  Exterior portable toilet 
facilities without wash basin may be provided in lieu of interior toilet 
facilities.  The windows shall be screened and provided with locking 
devices, arranged to open and be securely fastened from the inside.  In 
warm weather, air conditioning shall be furnished which will maintain the 
office at 50 percent relative humidity and a room temperature of 75 degrees 
F, or 20 degrees below the outside temperature when the outside temperature 
is 95 degrees F or higher.  In addition to the above requirements, the 
Government field office or trailer shall be provided with the following:

1.6.1.1   Door Locks

Each exterior door shall be provided with an approved deadbolt lock in the 
door, key operated from both sides and tamperproof heavy duty hasp bolted 
to the door.  Each lock shall be provided with two (2) keys.

1.6.1.2   Security Window Guards

All exterior window openings and glazed panels of exterior doors shall be 
provided with security window guards.  As a minimum, they shall be round 
frame stationary window guards consisting of 1-1/2 inch diamond mesh No. 10 
W & M gage wire, clinched to 3/8 inch round rod frames, secured to the 
building or trailer with tamperproof fastenings and shall cover the entire 
glazed opening.

1.6.1.3   Lighting

A light shall be installed over each exterior door and shall be kept 
lighted at night, including Saturdays, Sundays and holidays.

1.6.1.4   Storage Closet

The field office building or trailer shall have a closet for storage of 
pilferable equipment.  The closet shall be at least three (3) foot by three 
(3) foot, floor to ceiling height, and have one (1) upper shelf.  The door 
to the closet shall have an approved deadbolt lock or a hasp with an 
approved padlock.  The hasp shall be installed with tamperproof type 
fastenings.  Two (2) keys shall be provided for the deadbolt lock or 
padlock.  Leaves of door hinges shall be unexposed.

1.6.1.5   Cleaning

The Contractor shall clean the office facility once each work week, or as 
directed.  Cleaning shall include, but not be limited to, sweeping the 
floor, dusting furniture, collecting trash, floor scrubbing, window washing 
and toilet facility cleaning.

1.6.1.6   Computer Equipment

a.  Hardware

Hardware

(1) IBM-compatible PC with 500 MHz Pentium or higher processor

(2) 128+ MB RAM for workstation / 256+ MB RAM for server

(3) 1 GB hard drive disk space for sole use by the QCS system
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(4) 3 1/2 inch high-density floppy drive

(5) Compact disk (CD) Reader 8x speed or higher

(6) SVGA or higher resolution monitor (1024 x 768, 256 colors)

(7) Mouse or other pointing device

(8) Windows compatible printer (Laser printer compatible must have 
4 MB+ of RAM)

(9) Connection to the Internet, minimum 56k BPS

Software

(1) MS Windows 98, ME, NT, or 2000

(2) Word Processing software compatible with MS Word 97 or newer

(3) Latest version of: Netscape Navigator, Microsoft Internet 
Explorer, or other browser that supports HTML 4.0 or higher

(4) Electronic mail (E-mail) MAPI compatible

(5) The Contractor's computer system shall be protected by virus 
protection software that is regularly upgraded with all issued 
manufacturer's updates throughout the life of the contract.

1.7   REPORT REQUIREMENTS

1.7.1   Accident Prevention Plan

Contractor shall provide an accident prevention plan including an activity 
hazard analysis to the Contracting Officer within 15 calendar days after 
receipt of award.  Plan shall be in accordance with Contract Clause 
entitled "ACCIDENT PREVENTION (NOV 1991) - ALTERNATE 1.

1.7.2   Payrolls and Basic Records

Contractor shall submit payrolls and basic records in accordance with the 
CLAUSE entitled "PAYROLLS AND BASIC RECORDS (FEB 1988)".

1.7.3   Progress Chart

Contractor shall submit progress chart in accordance with the Contract 
clause entitled "SCHEDULE FOR CONSTRUCTION CONTRACTS (APR 1984)".

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Use of Materials from Non-Listed, Non-Commercially Active Sources

If after award of the contract, the Contractor proposes to use soil, 
granular or aggregate materials for fill from a non-commercially active 
source or sources, the Contractor shall submit data as required in the 
Paragraph entitled "SUBMITTALS".  The data shall be accompanied by a 
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request for approval.  Non-listed, non-commercially active stone or 
material sources shall not be used unless the proposal and use of the 
source(s) are approved by the Contracting Officer in accordance with 
applicable provisions of the contract.  All expenses incurred by the 
Government and the Contractor in connection with the Contractor's request 
for approval for the use of materials from non-listed, non-commercially 
active sources shall be borne by the Contractor and all use of such 
materials and all operations in connection therewith shall be at the 
Contractor's risk.  No extension of the time for completion of the work 
will be granted as the result of disapproval or approval of the 
Contractor's request to use a non-listed, non-commercially active source or 
sources.  If not approved, the Contractor shall use materials from the 
applicable listed or commercially active source(s).

2.2   AS-BUILT DRAWINGS

The as-built drawing details shall be accurate and of professional quality 
prepared those with adequate as-built technician's qualifications. 

PART 3   EXECUTION

3.1   VIDEO RECORDS

Prior to commencing any work at the project site, the Contractor shall 
produce video tape recordings of the conditions which exist at the project 
site.  After the required work has been completed, a tape of the conditions 
at the project site shall also be produced.  The physical features to be 
video taped shall be as indicated by the Contracting Officer's 
Representative at the site.  Such physical features shall also include, but 
are not limited to, the exterior condition of all private property within 
100 feet of the boundary of the required work area.  The Contractor shall 
make every effort to obtain permission from each adjacent property owner, 
whose property may be affected by the construction, to enter upon the 
premises to make close-up video tape recordings of the exterior and 
interior of all structures, and upon receiving such permission shall 
proceed with video taping in accordance therewith.  Video tape for the 
recording shall be of the standard full-size VHS type and shall be run at 
the standard or normal speed.  Image recording shall be clear and provide 
sharp details.  Every segment of tape footage shall be completely 
identified with either markers or title cards in the scenes, voice-over on 
the tape or written notes to be submitted with the tape to the Contracting 
Officer.  Video cassettes, G shall be marked with the project name, number, 
date and general description of the footage.

      -- End of Section --
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SECTION 01101

REAL ESTATE

PART 1   GENERAL

1.1   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only or as 
otherwise designated.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the 
Government.  The following shall be submitted in accordance with Section 
01330 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Additional Property Agreements; G-RED.

Copies of any agreements for Contractor-acquired real estate rights for 
this project shall be furnished before entering thereon.

1.2   REGULATORY REQUIREMENTS

1.2.1   Real Estate Rights

Rights for the use of the Government-furnished work and storage areas have 
been obtained and the general limits of the areas are shown on the 
drawings.  Copies of instruments conveying rights for use of the work and 
storage areas shown on the drawings and specified herein are available for 
inspection in the Engineering & Construction Division, Design Branch, U.S.  
Army Corps of Engineers, Detroit District, 477 Michigan Avenue, McNamara 
Building, Detroit, Michigan.  Conformance to all applicable requirements of 
the instruments conveying rights is required.  Two (2) copies of each 
instrument will be furnished to the Contractor.  All real estate lakeward 
of the Ordinary High Water Mark is under Federal jurisdiction and no real 
estate permit or agreements are necessary for work therein.

1.2.2   Additional Real Estate Rights

Any additional property agreements and/or real estate rights desired by the 
Contractor shall be obtained by the Contractor at its own expense.  Such 
agreements shall clearly relieve the Government of any responsibility for 
damages or liability resulting from the Contractor's use of such grounds.

1.3   PROJECT/SITE CONDITIONS

1.3.1   Location and Verification

It shall be the Contractor's responsibility to accurately locate the limits 
of all lands utilized under the contract.  The corner and angle points of 
each area for which rights have been obtained shall be marked with 
semipermanent markers except where there is an approved existing property 
marker.  Temporary markers shall be placed at points on alignment.  The 
points on alignment shall be marked at stations so that intervals between 
points do not exceed 200 feet.
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1.3.2   Survey Markers

All markers shall be installed in an area prior to its use and they shall 
be available for reference during and upon completion of use of the area.  
Where approved existing property markers are found, a witness stake, as 
specified in Subparagraph, "Semipermanent Markers" below, shall be 
provided.  If the types of markers specified hereinafter cannot be used, 
other types, as approved by the Contracting Officer, shall be provided.

1.3.2.1   Semipermanent Markers

The markers shall be a steel rod one-half inch in diameter and four (4) 
feet long.  The steel rod shall be driven vertically into the ground so 
that the top is flush with the finished ground surface.  Each marker shall 
be witnessed by a 2" x 2" yellow stake extending two (2) feet above the 
ground surface and driven into the ground until stable, with not less than 
one (1) foot penetration.

1.3.2.2   Temporary Markers

Markers shall be 2" x 2", red-colored, wood hub stakes driven into the 
ground until stable (not less than one (1) foot penetration) with two (2) 
feet projecting above the ground surface.  If the period in which temporary 
markers are to be in place exceeds one (1) construction season, a more 
permanent type of marker, as approved, shall be provided.

PART 2   PRODUCTS  (NOT APPLICABLE)

PART 3   EXECUTION  (NOT APPLICABLE)

       -- End of Section --
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SECTION 01130

ENVIRONMENTAL PROTECTION

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

CODE OF FEDERAL REGULATIONS (CFR)

40 CFR 261 Identification and listing of Hazardous 
Waste

ENGINEERING MANUALS (EM)

EM 385-1-1 (3 Sept. 1996) U.S. Army Corps of 
Engineers Safety and Health Requirements 
Manual

MICHIGAN DEPARTMENT OF TRANSPORTATION (MDOT)

MDOT 1996 (1996) Standard Specifications for 
Construction 

1.2   DEFINITIONS

Environmental pollution and damage is defined as the presence of chemical, 
physical, or biological elements or agents that adversely affect human 
health or welfare; unfavorably alter ecological balances of plant or animal 
communities; or degrade the environment from an aesthetic, cultural or 
historic perspective.  Environmental protection is the prevention/control 
of pollution and habitat disruption that may occur during construction.  
The control of environmental pollution and damage requires consideration of 
air, water, land, biological and cultural resources (archaeological and 
historic resources); and includes management of visual aesthetics; noise; 
solid, chemical, gaseous, and liquid waste; radiant energy and radioactive 
materials; and other pollutants.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only or as 
otherwise designated.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the 
Government.  The following shall be submitted in accordance with Section 
01330 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Environmental Protection Plan; G-AOF.  

Submit in writing an Environmental Protection Plan within ten (10) calendar 
days after receipt of Notice to Proceed.  See Article titled ENVIRONMENTAL 

SECTION 01130  Page 3



City of Wakefield Combined Sewer Separation Project Phase 1 WKFDPHS1

PROTECTION PLAN for details.
 
1.4   ENVIRONMENTAL PROTECTION REQUIREMENTS

The Contractor shall be knowledgeable of and comply with all applicable 
Federal, State, and local laws, regulations, permits and licenses 
concerning environmental protection, pollution control and abatement that 
are applicable to the Contractor's proposed operations.  Note any unique 
requirements for this contract in the environmental pollution control plan. 
Also see Clauses titled "CLEAN AIR AND WATER" and "PERMITS AND 
RESPONSIBILITIES."  The Contractor shall provide environmental protective 
measures and procedures to prevent and control pollution, limit habitat 
disruption, and correct environmental damage that occurs during 
construction.

1.4.1   Protection of Features

This section supplements the Contract Clause PROTECTION OF EXISTING 
VEGETATION, STRUCTURES, EQUIPMENT, UTILITIES, AND IMPROVEMENTS.  The 
Contractor shall prepare a list of features requiring protection under the 
provisions of the contract clause which are not specially identified on the 
drawings as environmental features requiring protection.  The Contractor 
shall confine its activities to areas defined by the drawings and 
specifications.  The Contractor shall protect those environmental features, 
indicated specially on the drawings or in the specifications, in spite of 
interference which their preservation may cause to the Contractor's work 
under the contract.

1.4.2   Permits

The Contractor shall obtain any necessary permits and licenses that have 
not been obtained by the Government.  This section supplements the 
Contractor's responsibility under the contract clause PERMITS AND 
RESPONSIBILITIES to the extent that the Government has already obtained 
environmental permits.

1.4.3   Environmental Assessment of Contract Deviations

The Contract specifications have been prepared to comply with the special 
conditions and mitigation measures of an environmental nature which were 
established during the planning and development of this project.  The 
Contractor is advised that deviations from the drawings or specifications 
(e.g., proposed alternate borrow areas, disposal areas, staging areas, 
alternate access routes, etc.) could result in the requirement for the 
Government to reanalyze the project from an environmental standpoint. 
Deviations from the construction methods and procedures indicated by the 
plans and specifications which may have an environmental impact will 
require a extended review, processing, and approval time by the Government. 
The Contracting Officer reserves the right to disapprove alternate methods, 
even if they are more cost effective, if the Contracting Officer determines 
that the proposed alternate method will have an adverse environmental 
impact.

1.5   ENVIRONMENTAL PROTECTION PLAN

The Contractor shall submit an Environmental Protection Plan for review and 
acceptance by the Contracting Officer.  The Government will consider an 
interim plan for the first 30 days of operations.  However, the Contractor 
shall furnish an acceptable final plan not later than 30 calendar days 
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after receipt of the Notice to Proceed.  Acceptance is conditional and is 
predicated upon satisfactory performance during construction.  The 
Government reserves the right to require the Contractor to make changes in 
the Environmental Protection Plan or operations if the Contracting Officer 
determines that environmental protection requirements are not being met.  
The plan shall detail the actions which the Contractor shall take to comply 
with all applicable Federal, State, and local laws and regulations 
concerning environmental protection and pollution control and abatement, as 
well as the additional specific requirements of this contract.  The 
Contractor shall refer to the applicable existing environmental 
documentation to ensure that the natural, historic, and cultural resources 
specific or unique to this project are protected.  Any necessary 
coordination with and/or notices to all interested agencies and the public 
have been made by the Government for environmental documentation prepared 
by the Government.  Copies of the documents are available for review at the 
offices of the Detroit District, Engineering & Construction Division, 
Environmental Analysis Branch, 7th Floor, 477 Michigan Avenue, Detroit, MI 
48226.  No physical work at the site shall begin prior to acceptance of the 
Contractor's plan or an interim plan covering the work to be performed.  
The environmental protection plan shall include, but not be limited to, the 
following:

1.5.1   Federal, State and Local Laws and Regulations

The Contractor shall be knowledgeable of all Federal, State and local 
environmental laws and regulations which apply to the construction 
operations under the Contract and shall list any unique requirements 
applicable to this contract as part of the Environmental Protection Plan.

1.5.2   Spill Control Plan

The Contractor shall include as part of the Environmental Protection Plan, 
a Spill Control Plan.  The plan shall include the procedures, instructions, 
and reports to be used in the event of an unforeseen spill of a substance 
regulated by the Emergency Response and Community Right-to-Know Act or 
regulated under State or local laws or regulations.  The Spill Control Plan 
supplements the requirements of EM 385-1-1.  This plan shall include as a 
minimum:

a.  The name of the individual who will be responsible for implementing 
and supervising the containment and cleanup.

b.  Training requirements for Contractor's personnel and methods of 
accomplishing the training.

c.  A list of materials and equipment to be immediately available at 
the job site, tailored to cleanup work of the potential hazard(s) 
identified.

d.  The names and locations of suppliers of containment materials and 
locations of additional fuel oil recovery, cleanup, restoration, and 
material-placement equipment available in case of an unforeseen spill 
emergency.

e.  The methods and procedures to be used for expeditious contaminant 
cleanup.

f.  The name of the individual who will report any spills or hazardous 
substance releases and who will follow up with complete documentation.  
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This individual shall immediately notify the Contracting Officer in 
addition to the legally required Federal, State, and local reporting 
channels (including the National Response Center 1-800-424-8802) if a 
reportable quantity spill occurs.  The plan shall contain a list of the 
required reporting channels and telephone numbers.

1.5.3   Recycling and Waste Minimization Plan

The Contractor shall submit a Recycling and Waste Minimization Plan as a 
part of the Environmental Protection Plan.  The plan shall detail the 
Contractor's actions to comply with the following recycling and waste 
minimization requirements:

a.  The Contractor shall participate in State and local government 
sponsored recycling programs to reduce the volume of solid waste 
materials at the source.

1.5.4   Contaminant Prevention Plan

As a part of the Environmental Protection Plan, the Contractor shall 
prepare a contaminant prevention statement identifying potentially 
hazardous substances to be used on the job site and intended actions to 
prevent accidental or intentional introduction of such materials into the 
air, water, or ground.  The Contractor shall detail provisions to be taken 
to meet Federal, State, and local laws and regulations regarding the 
storage and handling of these materials.

1.5.5   Environmental Monitoring

The Contractor shall include in the plan the details of environmental 
monitoring requirements under the laws and regulations and a description of 
how this monitoring will be accomplished, including, but not limited to, 
monitoring of land, air, and water resources, including noise, odors and 
vibrations. 

PART 2   PRODUCTS (Not Applicable)

PART 3   EXECUTION

3.1   SPECIAL ENVIRONMENTAL PROTECTION REQUIREMENTS

3.1.1   Work Area Limits

Prior to any construction, the Contractor shall mark the areas where the 
work is to be performed under this contract.  Isolated areas within the 
general work area which are to be saved and protected shall also be marked 
or fenced.  Monuments and markers shall be protected before construction 
operations commence.  Where construction operations are to be conducted 
during darkness, the markers shall be visible during darkness.  The 
Contractor shall convey to its personnel the purpose of marking and/or 
protection of all necessary objects.

3.1.2   Protection of Landscape

Trees, shrubs, vines, grasses, land forms and other landscape features to 
be preserved, indicated and defined on the drawings submitted by the 
Contractor as a part of the Environmental Protection Plan shall be clearly 
identified by marking, fencing, or wrapping with boards, or any other 
approved techniques.  Vegetated soil surfaces disturbed by construction 
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activities shall be re-vegetated as soon as practicable after completing 
operations in the disturbed area.

3.1.2.1   Tree Protection

No ropes, cables, or guys shall be fastened to or attached to any tree(s) 
for anchorage unless specifically authorized by the Contracting Officer.  
Where such special use is permitted, the Contractor shall provide effective 
protection to prevent damage to the tree and other land and vegetative 
resources.  Unless specifically authorized by the Contracting Officer, no 
construction equipment or materials shall be placed or used within the drip 
line of trees shown on the drawings to be saved.  No excavation or fill 
shall be permitted within the drip line of trees to be saved except as 
shown on the drawings.

3.1.3   U.S. Department of Agriculture (USDA) Quarantined Considerations

The Contractor shall thoroughly clean all construction equipment at the 
prior job site in a manner that ensures all residual soil is removed and 
that egg deposits from plant pests are not present to prevent the spread of 
non-indigenous and/or pest species.  The Contractor shall consult with the 
USDA Plant Protection and Quarantine (USDA - PPQ) jurisdictional office for 
additional cleaning requirements that may be necessary.

3.1.3.1   Control of Non-Indigenous Aquatic Nuisance Species

The Contractor shall conduct diligent watercraft operating practices to 
prevent the spread of Non-Indigent Aquatic Nuisance Species (ANS).  Such 
practices shall include, but not be limited to, cleaning equipment on-site 
to prevent the spread of seeds, eggs, larvae, or other dispersal vectors 
(e.g. do not transport soil and plant matter from one location to another); 
and discharging or exchanging ballast water or other water from a vessel of 
any type only at a location where the chances for survival of ANS are 
minimal, such as at cold, deep regions of Lake Superior which are far from 
shore.

3.1.4   Disposal of Waste Materials

Disposal of any materials, waste, effluents, trash, garbage, oil, grease, 
chemicals, etc., in areas adjacent to streams, rivers, or lakes and in 
areas not authorized for waste disposal shall not be permitted.  If any 
waste material is dumped or placed in unauthorized areas, the Contractor 
shall remove the material and restore the area to the condition of the 
adjacent undisturbed area.  If necessary, ground which has become 
contaminated through the fault or negligence of the Contractor shall be 
excavated, disposed of as directed by the Contracting Officer, and replaced 
with suitable fill material compacted and finished with topsoil and planted 
as required to re-establish vegetation, all at the expense of the 
Contractor.  Disposal of waste, trash and other materials off the project 
site shall be in accordance with all applicable Federal, State, and local 
laws, rules and regulations.  Removed vegetation, including trees, shall be 
put to beneficial reuse and not placed into landfills.

3.1.4.1   Disposal of Solid Wastes

Solid waste is rubbish, debris, waste materials, garbage, and other 
discarded solid materials (excluding clearing debris and hazardous waste as 
defined in following paragraphs).  Solid waste shall be placed in 
containers and disposed of on a regular schedule.  All handling and 
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disposal shall be conducted in such a way as to prevent spillage and 
contamination.  The Contractor shall transport all solid waste off 
Government property and dispose in compliance with Federal, State, and 
local requirements.  The Contractor shall comply with  Federal, State, and 
local laws and regulations pertaining to the use of the landfill area.

3.1.4.2   Disposal of Chemical Waste

Chemical waste shall be stored in corrosion resistant containers, removed 
from the work area and disposed of in accordance with Federal, State, and 
local laws, rules and regulations.

3.1.4.3   Spillages

Special measures shall be taken to prevent chemicals, fuels, oils, greases, 
bituminous materials, ashes, sawdust, waste washings, herbicides and 
insecticides, rubbish or sewage, and other pollutants from entering public 
waters.

3.1.5   Clearing Debris

Clearing debris is trees, tree stumps, tree trimmings, and shrubs, and 
leaves, vegetative matter, excavated natural materials (e.g., dirt, sand, 
and rock), and demolition products (e.g., brick, concrete, glass, and 
metals).

a.  The Contractor shall collect trees, tree stumps, tree trimmings, 
shrubs, leaves, and other vegetative matter; and shall transport from 
Government property for proper disposal in compliance with Federal, 
State, and local requirements.  The Contractor shall segregate the 
matter where appropriate for proper disposal.  Untreated and unpainted 
scrap lumber may be disposed of with this debris where appropriate.

b.  Demolition products shall be transported from Government property 
for proper disposal in compliance with Federal, State, and local 
requirements.

3.1.6   Disposal of Contractor Generated Hazardous Wastes

Hazardous wastes are hazardous substances as defined in 40 CFR 261, or as 
defined by applicable State and local regulations.  Hazardous waste 
generated by construction activities shall be removed from the work area 
and be disposed in compliance with Federal, State, and local requirements.  
The Contractor shall segregate hazardous waste from other materials and 
wastes, and shall protect it from the weather by placing it in a safe 
covered location; precautionary measures against accidental spillage such 
as berming or other appropriate measures shall be taken.  Hazardous waste 
shall be removed from Government property within 60 days.  Hazardous waste 
shall not be dumped onto the ground, into storm sewers or open water 
courses, or into the sanitary sewer system.  A copy of the manifest shall 
be provided to the Contracting Officer for any hazardous waste disposed of 
under this contract.

3.1.7   Fuels and Lubricants

Fueling and lubrication of equipment and motor vehicles shall be conducted 
in a manner that affords the maximum protection against spills and 
evaporation.  Lubricants and waste oil to be discarded shall be stored in 
marked corrosion-resistant containers and recycled or disposed in 
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accordance with Federal, State, and local laws and regulations.

3.1.8   Hydrocarbons, Carbon Monoxide, and Oxides of Nitrogen and Sulfur

Vapor/gaseous emissions of hydrocarbons, carbon monoxide, oxides of 
nitrogen and sulfur oxides from equipment shall be controlled to Federal 
and State limits at all times.

3.1.9   Odors

Odors from all construction activities, processing and preparation of shall 
be controlled at all times.

3.1.10   Ground Vibrations

Ground vibrations from construction activities shall be controlled at all 
times.

3.1.11   Protection from Sound Intrusions

The Contractor shall keep construction activities under surveillance and 
control to minimize damage to the environment by noise.  Construction 
equipment shall be fitted with noise control devices.

3.2   HISTORICAL, ARCHAEOLOGICAL, AND CULTURAL RESOURCES

3.2.1   Discovered Historic, Archaeological, and Cultural Resources

If, during construction activities, items are observed that may have 
historic or archaeological value (e.g., human remains or associated 
objects, or artifacts are discovered), such items shall be protected in 
place and the observations shall be reported immediately to the Contracting 
Officer so that the District Archaeologist may be notified and a 
determination made as to their significance and what, if any, special 
disposition of the finds should be made.  The Contractor shall cease all 
activities that may result in impact to, or the destruction of, these 
resources.  The Contractor shall prevent its employees from trespassing on, 
removing, or otherwise disturbing such resources.

3.3   PROTECTION OF WATER RESOURCES

The Contractor shall keep construction activities under surveillance, 
management, and control to avoid pollution of surface and ground waters.

3.4   PROTECTION OF FISH AND WILDLIFE RESOURCES

3.4.1   Protection of Fish, Wildlife and Flora

The Contractor shall keep construction activities under surveillance, 
management and control to minimize interference with, disturbance to and 
damage of fish, wildlife and flora.  Species that require specific 
attention along with measures for their protection shall be listed by the 
Contractor prior to beginning construction operations.  See Subparagraph 
titled "Environmental Protection Plan."

3.5   PROTECTION OF AIR RESOURCES

Special management techniques as set out below shall be implemented to 
control air pollution by the construction activities.  These techniques 
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supplement the requirements of Federal, State, and local laws and 
regulations; and the safety requirements under this Contract.  If any of 
the following techniques conflict with the requirements of Federal, State, 
or local laws or regulations, or safety requirements under this contract, 
then those requirements shall be followed in lieu of the following.

3.5.1   Particulates

Airborne particulates, including dust particles, aerosols, and gaseous 
by-products from construction activities and processing and preparation of 
materials, shall be controlled at all times, including weekends, holidays, 
and hours when work is not in progress.  The Contractor shall maintain all 
excavations, stockpiles, haul roads, permanent and temporary access roads, 
plant sites, disposal sites, borrow areas, and all other work areas free 
from airborne dust which would cause a hazard or nuisance.

3.6   INSPECTION

If the Contracting Officer notifies the Contractor in writing of any 
observed noncompliance with contract requirements or Federal, State, or 
local laws, regulations, or permits, the Contractor shall inform the 
Contracting Officer of proposed corrective action and take such action to 
correct the noncompliance.  If the Contractor fails to comply promptly, the 
Contracting Officer may issue an order stopping all or part of the work 
until satisfactory corrective action is taken.  No time extensions will be 
granted or costs or damages allowed to the Contractor for any such 
suspension.

3.7   MAINTENANCE OF POLLUTION CONTROL FACILITIES

The Contractor shall maintain all constructed pollution control facilities 
and portable pollution control devices for the duration of the Contract or 
for the length of time construction activities create the particular 
pollutant.

3.8   TRAINING OF CONTRACTOR PERSONNEL

Contractor personnel shall be trained in environmental protection and 
pollution control.  The Contractor shall conduct environmental 
protection/pollution control meetings for all Contractor personnel monthly. 
 The training and meeting agenda shall include methods of detecting and 
avoiding pollution, familiarization with pollution standards, both 
statutory and contractual, installation and care of facilities (vegetative 
covers, etc.), and instruments required for monitoring purposes to ensure 
adequate and continuous environmental protection/pollution control.  
Anticipated hazardous or toxic chemicals or wastes, and other regulated 
contaminants, shall also be discussed.  Other items required to be 
discussed shall include recognition and protection of archaeological sites, 
artifacts, and historic structures.

3.9   POST CONSTRUCTION CLEANUP OR OBLITERATION

The Contractor shall obliterate all signs of temporary facilities such as 
haul roads, work area, structures, stock piles of excess or waste 
materials, fencing, buoys, stakes, or other vestiges of construction within 
the work, storage and access areas or as directed by the Contracting 
Officer.  Except for surfaced areas, the areas shall be restored to near 
natural conditions which will permit the growth of vegetation thereon.  In 
areas where restoration to near natural conditions is not required, 
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surfaces shall be evenly and smoothly dressed, sloped to drain, and the 
edges of the restored area graded to be flush with the surrounding existing 
grade even if original contours are not restored.  All damaged non-surfaced 
areas shall be restored by topsoiling, fertilizing, seeding and mulching, 
unless otherwise specified or directed.  The topsoiling, fertilizing, 
seeding, and mulching shall be in accordance with the applicable provisions 
of MDOT 1996, DIVISION 8, Section 816 "Turf Establishment"."  Dune grass 
planting shall be in accordance with MDOT 1996, Section 818, Dune Grass 
Planting.

3.10   RESTORATION OF LANDSCAPE

The Contractor shall restore all landscape features damaged of destroyed 
during construction operations outside the limits of the approve work 
areas.  Such restoration shall be in accordance with the Contractor's 
submitted plan, as approved by the Contracting Officer.  The work shall be 
accomplished at the Contractor's expense.

       -- End of Section --
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SECTION 01270A

MEASUREMENT AND PAYMENT

PART 1   GENERAL

1.1   LUMP SUM PAYMENT ITEMS

1.1.1   General

Payment items for the work of this contract for which contract lump sum 
payments will be made are listed in the BIDDING SCHEDULE and described 
below.  All costs for items of work, which are not specifically mentioned 
to be included in a particular lump sum or unit price payment item, shall 
be included in the listed lump sum item most closely associated with the 
work involved.  The lump sum price and payment made for each item listed 
shall constitute full compensation for furnishing all plant, labor, 
materials, and equipment, and performing any associated Contractor quality 
control, environmental protection, meeting safety requirements, tests and 
reports, and for performing all work required for which separate payment is 
not otherwise provided.

1.1.2   Site Preparation  [Item No. 0001]

1.1.2.1   Payment

Payment will be made for costs associated with mobilization and 
demobilization, construction general conditions, and all other work 
necessary to provide a completed project as defined in contract drawings 
and specifications.

1.1.2.2   Unit of Measure

Unit of measure:  lump sum.

1.2   UNIT PRICE PAYMENT ITEMS

1.2.1   General

Payment items for the work of this contract on which the contract unit 
price payments will be made are listed in the BIDDING SCHEDULE and 
described below.  The unit price and payment made for each item listed 
shall constitute full compensation for furnishing all plant, labor, 
materials, and equipment, and performing any associated Contractor quality 
control, environmental protection, meeting safety requirements, tests and 
reports, and for performing all work required for each of the unit price 
items.

1.2.2    Unit Price Items

a.   "48 inch Drainage Structure" [Item No. 0002]

(1)  Payment will be made for costs associated with demolition and 
excavation of existing structure which includes flowable fill to 
abandon sewer pipe, constructing drainage structures including 
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concrete footing and drainage structure cover, drainage structure 
taps, cleanout, backfilling, pavement replacement, curb and gutter 
replacement, sidewalk replacement, and site restoration.  All work 
shall be in accordance with Sections 02220a, DEMOLITION, 02302, 
EXCAVATION, BACKFILLING, AND COMPACTING FOR UTILITIES, 02531, 
SANITARY SEWERS, 02721a, SUBBASE COURSES, 02722a, AGGREGATE AND/OR 
GRADED-CRUSHED AGGREGATE BASE COURSE, 02741a, HOT-MIX ASPHALT 
(HMA) FOR ROADS, 02748a, BITUMINOUS TACK COATS, 02770a, CONCRETE 
SIDEWALKS AND CURBS AND GUTTERS, and 02980a, PATCHING OF RIGID 
PAVEMENTS, 03150a, EXPANSION JOINTS AND CONTRACTION JOINTS, 
03200a, CONCRETE REINFORCEMENT, and 03307a, CONCRETE FOR MINOR 
STRUCTURES.

(2)  Unit of measure:   Each

b.   "Sewer, PVC SDR 26, 8 inch" [Item No. 0003]
     "Sewer, PVC SDR 26, 12 inch" [Item No. 0004]

(1)  Payment will be made for costs associated with pavement 
removal, curb and gutter removal, and sidewalk removal, excavation 
or trench, placement of sanitary sewer, connection to existing 
manholes, backfilling, pavement replacement, curb and gutter 
replacement, sidewalk replacement, and site restoration.  All work 
shall be in accordance with Sections 02230a, SITEWORK, 02302, 
EXCAVATION, BACKFILLING, AND COMPACTING FOR UTILITIES, 02531, 
SANITARY SEWERS, 02721a, SUBBASE COURSES, 02722a, AGGREGATE AND/OR 
GRADED-CRUSHED AGGREGATE BASE COURSE, 02741a, HOT-MIX ASPHALT 
(HMA) FOR ROADS, 02748a, BITUMINOUS TACK COATS, 02761, PAVEMENT 
MARKINGS, 02770a, CONCRETE SIDEWALKS AND CURBS AND GUTTERS, 
and 02980a, PATCHING OF RIGID PAVEMENTS, 03150a, EXPANSION JOINTS
AND CONTRACTION JOINTS, and 03200a, CONCRETE REINFORCEMENT.

(2)  Unit of measure:   Feet

c.   "Sanitary Sewer Service" [Item No. 0005]

(1)  Payment will be made for costs associated with removal of 
existing sewer service pipe and installation of new sewer service 
pipe connected to the sanitary sewer and the existing service lead 
at the property line. Payment shall include wye branch, lateral 
and riser pipes, all fitting, cleanout installed at grade.  All 
work shall be in accordance with Sections 02302, EXCAVATION, 
BACKFILLING, AND COMPACTING FOR UTILITIES and 02531, SANITARY 
SEWERS.

(2)  Unit of measure:   Feet

d.   "Install 12 inch Storm Pipe" [Item No. 0006]
     "Install 24 inch Storm Pipe" [Item No. 0007]
     "Install 30 inch Storm Pipe" [Item No. 0008]
    

(1)  Payment will be made for costs associated with excavation of 
pavement, curb and gutter, and sidewalk, placement of storm sewer, 
connection to existing manhole, modification to existing manholes, 
backfilling, pavement replacement, curb and gutter replacement, 
sidewalk replacement, and site restoration.  All work shall be in 
accordance with Sections 002230a, CLEARING AND GRUBBING, 02302, 
EXCAVATION, BACKFILLING, AND COMPACTING FOR UTILITIES, 02630a, 
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STORM-DRAINAGE SYSTEM, 02721a, SUBBASE COURSES, 02722a, AGGREGATE 
AND/OR GRADED-CRUSHED AGGREGATE BASE COURSE, 02741a, HOT-MIX 
ASPHALT (HMA) FOR ROADS, 02748a, BITUMINOUS COATS, 02761, PAVEMENT 
MARKING, 02770a, CONCRETE SIDEWALK AND CURBS AND GUTTER, 02921a, 
SEEDING, and 02980a, PATCHING OF RIGID PAVEMENT, 03150a, EXPANSION 
JOINTS AND CONTRACTION JOINTS, and 03200a, CONCRETE REINFORCEMENT.

(2)  Unit of measure:   Feet

e.   "24 inch Drainage Structures" [Item No. 0009]
     

(1)  Payment will be made for costs associated with demolition and 
excavation of existing structure which includes flowable fill to 
abandon sewer pipe, constructing drainage structures including 
concrete footing and drainage structure cover, drainage structure 
taps, cleanout, backfilling, pavement replacement, curb and gutter 
replacement, sidewalk replacement, and site restoration.  All work 
shall be in accordance with Sections 02220a, DEMOLITION, 02302, 
EXCAVATION, BACKFILLING, AND COMPACTING FOR UTILITIES, 02630a, 
STORM-DRAINAGE SYSTEM, 02721a, SUBBASE COURSES, 02722a, AGGREGATE 
AND/OR GRADED-CRUSHED AGGREGATE BASE COURSE, 02741a, HOT-MIX 
ASPHALT (HMA) FOR ROADS, 02748a, BITUMINOUS COATS, 02770a, 
CONCRETE SIDEWALK AND CURBS AND GUTTER, and 02980a, PATCHING OF 
RIGID PAVEMENT, 03150a, EXPANSION JOINTS AND CONTRACTION JOINTS, 
03200a, CONCRETE REINFORCEMENT, and 03307a, CONCRETE FOR MINOR 
STRUCTURES.

(2)  Unit of measure:   Each

f.   "Reconstruct 48-inch Cast-in-Place Manhole" [Item No. 0010]
     

(1)  Payment will be made for costs associated with the 
reconstruction of the existing structure which includes 
sawcutting, removal of top section of manhole, constructing the 
new section of the manhole including the frame and cover, 
cleanout, backfilling, pavement replacement, curb and gutter 
replacement, sidewalk replacement, and site restoration.  All work 
shall be in accordance with Sections 02220a, DEMOLITION, 02302, 
EXCAVATION, BACKFILLING, AND COMPACTING FOR UTILITIES, 02630a, 
STORM-DRAINAGE SYSTEM, 02721a, SUBBASE COURSES, 02722a, AGGREGATE 
AND/OR GRADED-CRUSHED AGGREGATE BASE COURSE, 02741a, HOT-MIX 
ASPHALT (HMA) FOR ROADS, 02748a, BITUMINOUS COATS, 02770a, 
CONCRETE SIDEWALK AND CURBS AND GUTTER, and 02980a, PATCHING OF 
RIGID PAVEMENT, 03150a, EXPANSION JOINTS AND CONTRACTION JOINTS, 
03200a, CONCRETE REINFORCEMENT, and 03307a, CONCRETE FOR MINOR 
STRUCTURES.

(2)  Unit of measure:   Each

g.   "Abandon Drainage Structures" [Item No. 0011]

(1)  Payment will be made for costs associated with demolition and 
excavation of existing structure to a depth of two (2) feet below 
the surface elevation which includes plugging all pipes entering 
the manhole in accordance with the detail sheets and filling the 
manhole with compacted sand. All work shall be in accordance with 
Section 02302, EXCAVATION, BACKFILLING, AND COMPACTING FOR 
UTILITIES. 
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(2)  Unit of measure:   Each

PART 2   PRODUCTS  (Not Applicable)

PART 3   EXECUTION (Not Applicable)

       -- End of Section --
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SECTION 01312A

QUALITY CONTROL SYSTEM (QCS)

1.1   GENERAL

The Government will use the Resident Management System for Windows (RMS) to 
assist in its monitoring and administration of this contract.  The 
Contractor shall use the Government-furnished Construction Contractor 
Module of RMS, referred to as QCS, to record, maintain, and submit various 
information throughout the contract period.  This joint 
Government-Contractor use of RMS and QCS will facilitate electronic 
exchange of information and overall management of the contract.  QCS 
provides the means for the Contractor to input, track, and electronically 
share information with the Government in the following areas:

Administration
Finances
Quality Control
Submittal Monitoring
Scheduling
Import/Export of Data

1.1.1   Correspondence and Electronic Communications

For ease and speed of communications, both Government and Contractor will, 
to the maximum extent feasible, exchange correspondence and other documents 
in electronic format.  Correspondence, pay requests and other documents 
comprising the official contract record shall also be provided in paper 
format, with signatures and dates where necessary.  Paper documents will 
govern, in the event of discrepancy with the electronic version.

1.1.2   Other Factors

Particular attention is directed to Contract Clause, "Schedules for 
Construction Contracts", Contract Clause, "Payments", Section 01320A, 
PROJECT SCHEDULE, Section 01330, SUBMITTAL PROCEDURES, and Section 01451A, 
CONTRACTOR QUALITY CONTROL, which have a direct relationship to the 
reporting to be accomplished through QCS.  Also, there is no separate 
payment for establishing and maintaining the QCS database; all costs 
associated therewith shall be included in the contract pricing for the work.

1.2   QCS SOFTWARE

QCS is a Windows-based program that can be run on a stand-alone personal 
computer or on a network.  The Government will make available the QCS 
software to the Contractor after award of the construction contract.  Prior 
to the Pre-Construction Conference, the Contractor shall be responsible to 
download, install and use the latest version of the QCS software from the 
Government's RMS Internet Website.  Upon specific justification and request 
by the Contractor, the Government can provide QCS on 3-1/2 inch 
high-density diskettes or CD-ROM.  Any program updates of QCS will be made 
available to the Contractor via the Government RMS Website as they become 
available.
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1.3   SYSTEM REQUIREMENTS

The following listed hardware and software is the minimum system 
configuration that the Contractor shall have to run QCS:

Hardware

IBM-compatible PC with 500 MHz Pentium or higher processor

128+ MB RAM for work station/ 256+MB RAM for server.

4 GB hard drive disk space for sole use by the QCS system

3 1/2 inch high-density floppy drive

Compact disk (CD) Reader 8X speed or higher

SVGA or higher resolution monitor (1024X768, 256 colors)

Mouse or other pointing device.

Windows compatible printer. (Laser printer must have 4 MB+ of RAM)

Connection to the Internet, minimum 256k BPS

Software

MS Windows 98, ME, NT, or 2000

Word Processing software compatible with MS Word 97 or newer

Latest version of; Navigator, Microsoft Internet Explorer, or 
other browser that supports HTML 4.0 or higher

The Contractor's computer system shall be protected by virus 
protection software that is regularly upgraded with all issued 
manufacturer's updates throughout the life of the contract.

Electronic mail (E-mail) MAPI compatible. 

1.4   RELATED INFORMATION

1.4.1   QCS User Guide

After contract award, the Contractor shall download instructions for the 
installation and use of QCS from the Government RMS Internet Website; the 
Contractor can obtain the current address from the Government.   In case of 
justifiable difficulties, the Government will provide the Contractor with a 
CD-ROM containing these instructions.

1.4.2   Contractor Quality Control(CQC) Training 

The use of QCS will be discussed with the Contractor's QC System Manager 
during the mandatory CQC Training class.
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1.5   CONTRACT DATABASE

Prior to the pre-construction conference, the Government shall provide the 
Contractor with basic contract award data to use for QCS.  The Government 
will provide data updates to the Contractor as needed, generally by files 
attached to E-mail.  These updates will generally consist of submittal 
reviews, correspondence status, QA comments, and other administrative and 
QA data.

1.6   DATABASE MAINTENANCE 

The Contractor shall establish, maintain, and update data for the contract 
in the QCS database throughout the duration of the contract.  The 
Contractor shall establish and maintain the QCS database at the 
Contractor's site office.  Data updates to the Government shall be 
submitted by E-mail with file attachments, e.g., daily reports, schedule 
updates, payment requests. If permitted by the Contracting Officer, a data 
diskette or CD-ROM may be used instead of E-mail (see Paragraph DATA 
SUBMISSION VIA COMPUTER DISKETTE OR CD-ROM).  The QCS database typically 
shall include current data on the following items:

1.6.1   Administration

1.6.1.1   Contractor Information

The database shall contain the Contractor's name, address, telephone 
numbers, management staff, and other required items.  Within 14 calendar 
days of receipt of QCS software from the Government, the Contractor shall 
deliver Contractor administrative data in electronic format via E-mail.

1.6.1.2   Subcontractor Information

The database shall contain the name, trade, address, phone numbers, and 
other required information for all subcontractors.  A subcontractor must be 
listed separately for each trade to be performed.  Each subcontractor/trade 
shall be assigned a unique Responsibility Code, provided in QCS.  Within 14 
calendar days of receipt of QCS software from the Government, the 
Contractor shall deliver subcontractor administrative data in electronic 
format via E-mail.

1.6.1.3   Correspondence

All Contractor correspondence to the Government shall be identified with a 
serial number.  Correspondence initiated by the Contractor's site office 
shall be prefixed with "S".  Letters initiated by the Contractor's home 
(main) office shall be prefixed with "H".  Letters shall be numbered 
starting from 0001.  (e.g., H-0001 or S-0001).  The Government's letters to 
the Contractor will be prefixed with "C".

1.6.1.4   Equipment 

The Contractor's QCS database shall contain a current list of equipment 
planned for use or being used on the jobsite, including the most recent and 
planned equipment inspection dates.

1.6.1.5   Management Reporting

QCS includes a number of reports that Contractor management can use to 
track the status of the project.  The value of these reports is reflective 
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of the quality of the data input, and is maintained in the various sections 
of QCS.  Among these reports are: Progress Payment Request worksheet, QA/QC 
comments, Submittal Register Status, Three-Phase Inspection checklists. 

1.6.2   Finances

1.6.2.1   Pay Activity Data

The QCS database shall include a list of pay activities that the Contractor 
shall develop in conjunction with the construction schedule.  The sum of 
all pay activities shall be equal to the total contract amount, including 
modifications.  Pay activities shall be grouped by Contract Line Item 
Number (CLIN), and the sum of the activities shall equal the amount of each 
CLIN. The total of all CLINs equals the Contract Amount.

1.6.2.2   Payment Requests

All progress payment requests shall be prepared using QCS.  The Contractor 
shall complete the payment request worksheet and include it with the 
payment request.  The work completed under the contract, measured as 
percent or as specific quantities, shall be updated at least monthly.  
After the update, the Contractor shall generate a payment request report 
using QCS.  The Contractor shall submit the payment requests with 
supporting data by E-mail with file attachment(s).  If permitted by the 
Contracting Officer, a data diskette may be used instead of E-mail. A 
signed paper copy of the approved payment request is also required, which 
shall govern in the event of discrepancy with the electronic version.

1.6.3   Quality Control (QC)

QCS provides a means to track implementation of the 3-phase QC Control 
System, prepare daily reports, identify and track deficiencies, document 
progress of work, and support other contractor QC requirements.  The 
Contractor shall maintain this data on a daily basis.  Entered data will 
automatically output to the QCS generated daily report.  The Contractor 
shall provide the Government a Contractor Quality Control (CQC) Plan within 
the time required in Section 01451A, CONTRACTOR QUALITY CONTROL.  Within 
seven calendar days of Government acceptance, the Contractor shall submit a 
data diskette or CD-ROM reflecting the information contained in the 
accepted CQC Plan:  schedule, pay activities, features of work, submittal 
register, QC requirements, and equipment list.

1.6.3.1   Daily Contractor Quality Control (CQC) Reports.

QCS includes the means to produce the Daily CQC Report.  The Contractor may 
use other formats to record basic QC data.  However, the Daily CQC Report 
generated by QCS shall be the Contractor's official report.  Data from any 
supplemental reports by the Contractor shall be summarized and consolidated 
onto the QCS-generated Daily CQC Report.  Daily CQC Reports shall be 
submitted as required by Section 01451A, CONTRACTOR QUALITY CONTROL.  
Reports shall be submitted electronically to the Government using E-mail or 
diskette within 24 hours after the date covered by the report.  Use of 
either mode of submittal shall be coordinated with the Government 
representative.  The Contractor shall also provide the Government a signed, 
printed copy of the daily CQC report.

1.6.3.2   Deficiency Tracking.

The Contractor shall use QCS to track deficiencies.  Deficiencies 
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identified by the Contractor will be numerically tracked using QC punch 
list items.  The Contractor shall maintain a current log of its QC punch 
list items in the QCS database.  The Government will log the deficiencies 
it has identified using its QA punch list items.  The Government's QA punch 
list items will be included in its export file to the Contractor.  The 
Contractor shall regularly update the correction status of both QC and QA 
punch list items.

1.6.3.3   Three-Phase Control Meetings

The Contractor shall maintain scheduled and actual dates and times of 
preparatory and initial control meetings in QCS.

1.6.3.4   Accident/Safety Tracking.

The Government will issue safety comments, directions, or guidance whenever 
safety deficiencies are observed.  The Government's safety comments will be 
included in its export file to the Contractor.  The Contractor shall 
regularly update the correction status of the safety comments.  In 
addition, the Contractor shall utilize QCS to advise the Government of any 
accidents occurring on the jobsite.  This brief supplemental entry is not 
to be considered as a substitute for completion of mandatory reports, e.g., 
ENG Form 3394 and OSHA Form 200. 

1.6.3.5   Features of Work

The Contractor shall include a complete list of the features of work in the 
QCS database.  A feature of work may be associated with multiple pay 
activities.  However, each pay activity (see subparagraph "Pay Activity 
Data" of paragraph "Finances") will only be linked to a single feature of 
work.

1.6.3.6   QC Requirements

The Contractor shall develop and maintain a complete list of QC testing, 
transferred and installed property, and user training requirements in QCS.  
The Contractor shall update all data on these QC requirements as work 
progresses, and shall promptly provide this information to the Government 
via QCS.

1.6.4   Submittal Management

The Government will provide the initial submittal register, ENG Form 4288, 
SUBMITTAL REGISTER, in electronic format.  Thereafter, the Contractor shall 
maintain a complete list of all submittals, including completion of all 
data columns.  Dates on which submittals are received and returned by the 
Government will be included in its export file to the Contractor.  The 
Contractor shall use QCS to track and transmit all submittals.  ENG Form 
4025, submittal transmittal form, and the submittal register update, ENG 
Form 4288, shall be produced using QCS.  RMS will be used to update, store 
and exchange submittal registers and transmittals, but will not be used for 
storage of actual submittals. 

1.6.5   Schedule

The Contractor shall develop a construction schedule consisting of pay 
activities, in accordance with Contract Clause "Schedules for Construction 
Contracts", or Section 01320A, PROJECT SCHEDULE, as applicable.  This 
schedule shall be input and maintained in the QCS database either manually 
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or by using the Standard Data Exchange Format (SDEF) (see Section 01320A 
PROJECT SCHEDULE).  The updated schedule data shall be included with each 
pay request submitted by the Contractor.

1.6.6   Import/Export of Data

QCS includes the ability to export Contractor data to the Government and to 
import submittal register and other Government-provided data, and schedule 
data using SDEF.

1.7   IMPLEMENTATION

Contractor use of QCS as described in the preceding paragraphs is 
mandatory.  The Contractor shall ensure that sufficient resources are 
available to maintain its QCS database, and to provide the Government with 
regular database updates.  QCS shall be an integral part of the 
Contractor's management of quality control.

1.8   DATA SUBMISSION VIA COMPUTER DISKETTE OR CD-ROM

The Government-preferred method for Contractor's submission of updates, 
payment requests, correspondence and other data is by E-mail with file 
attachment(s).  For locations where this is not feasible, the Contracting 
Officer may permit use of computer diskettes or CD-ROM for data transfer. 
Data on the disks or CDs shall be exported using the QCS built-in export 
function.  If used, diskettes and CD-ROMs will be submitted in accordance 
with the following: 

1.8.1   File Medium 

The Contractor shall submit required data on 3-1/2 inch double-sided 
high-density diskettes formatted to hold 1.44 MB of data, capable of 
running under Microsoft Windows 95 or newer.  Alternatively, CD-ROMs may be 
used.  They shall conform to industry standards used in the United States.  
All data shall be provided in English.

1.8.2   Disk or CD-ROM Labels

The Contractor shall affix a permanent exterior label to each diskette and 
CD-ROM submitted.  The label shall indicate in English, the QCS file name, 
full contract number, contract name, project location, data date, name and 
telephone number of person responsible for the data.

1.8.3   File Names

The Government will provide the file names to be used by the Contractor 
with the QCS software.

1.9   MONTHLY COORDINATION MEETING

The Contractor shall update the QCS database each workday.  At least 
monthly, the Contractor shall generate and submit an export file to the 
Government with schedule update and progress payment request.  As required 
in Contract Clause "Payments", at least one week prior to submittal, the 
Contractor shall meet with the Government representative to review the 
planned progress payment data submission for errors and omissions. 
The Contractor shall make all required corrections prior to Government 
acceptance of the export file and progress payment request.  Payment 
requests accompanied by incomplete or incorrect data submittals will be 
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returned.  The Government will not process progress payments until an 
acceptable QCS export file is received.

1.10   NOTIFICATION OF NONCOMPLIANCE

The Contracting Officer will notify the Contractor of any detected 
noncompliance with the requirements of this specification. The Contractor 
shall take immediate corrective action after receipt of such notice.  Such 
notice, when delivered to the Contractor at the work site, shall be deemed 
sufficient for the purpose of notification. 

        -- End of Section --
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SECTION 01330

SUBMITTAL PROCEDURES

PART 1   GENERAL

1.1   SUMMARY

1.1.1   Government-Furnished Information

Submittal register will be delivered to the contractor, by contracting 
officer on 3 1/2 inch disk. Register will have the following fields 
completed, to the extent that will be required by the Government during 
subsequent usage.

Column (c):  Lists specification section in which submittal is 
required.

Column (d):  Lists each submittal description (SD No. and type, e.g. 
SD-04 Drawings) required in each specification section.

Column (e):  Lists one principal paragraph in specification section 
where a material or product is specified.  This listing is only to 
facilitate locating submitted requirements.  Do not consider 
entries in column (e) as limiting project requirements.

Column (f):  Indicate approving authority for each submittal.  A "G" 
indicates approval by contracting officer; a blank indicates 
approval by QC manager.

1.2   DEFINITIONS

1.2   Submittal

Shop drawings, product data, samples, and administrative submittals 
presented for review and approval.  Contract Clauses "FAR 52.236-5, 
Material and Workmanship," paragraph (b) and "FAR 52.236-21, Specifications 
and Drawings for Construction," paragraphs (d), (e), and (f) apply to all 
"submittals."

1.3   Types of Submittals

All submittals are classified as indicated in paragraph "Submittal 
Descriptions (SD)".  Submittals also are grouped as follows:

a.  Shop drawings:  As used in this section, drawings, schedules, 
diagrams, and other data prepared specifically for this contract, 
by contractor or through contractor by way of subcontractor, 
manufacturer, supplier, distributor, or other lower tier 
contractor, to illustrate portion of work.

b.  Product data:  Preprinted material such as illustrations, standard 
schedules, performance charts, instructions, brochures, diagrams, 
manufacturer's descriptive literature, catalog data, and other 
data to illustrate portion of work, but not prepared exclusively 
for this contract.
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c.  Samples:  Physical examples of products, materials, equipment, 
assemblies, or workmanship that are physically identical to 
portion of work, illustrating portion of work or establishing 
standards for evaluating appearance of finished work or both.

d.  Administrative submittals:  Data presented for reviews and 
approval to ensure that administrative requirements of project are 
adequately met but not to ensure directly that work is in 
accordance with design concept and in compliance with contract 
documents.

1.4   Submittal Descriptions (SD)

SD-01 Preconstruction Submittals

Certificates of insurance

Surety bonds

List of proposed subcontractors

List of proposed products

Construction Progress Schedule

Submittal schedule

Schedule of values

Health and safety plan

Work plan

Quality control plan

Environmental protection plan

SD-02 Shop Drawings

Drawings, diagrams and schedules specifically prepared to illustrate some 
portion of the work.

Diagrams and instructions from a manufacturer or fabricator for use in 
producing the product and as aids to the contractor for integrating the 
product or system into the project.

Drawings prepared by or for the contractor to show how multiple systems and 
interdisciplinary work will be coordinated.

SD-03 Product Data

Catalog cuts, illustrations, schedules, diagrams, performance charts, 
instructions and brochures illustrating size, physical appearance and other 
characteristics of materials or equipment for some portion of the work.

Samples of warranty language when the contract requires extended product 
warranties.

SD-04 Samples
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Physical examples of materials, equipment or workmanship that illustrate 
functional and aesthetic characteristics of a material or product and 
establish standards by which the work can be judged.

Color samples from the manufacturer's standard line (or custom color 
samples if specified) to be used in selecting or approving colors for the 
project.

Field samples and mock-ups constructed on the project site establish 
standards by which the ensuring work can be judged.  Includes assemblies or 
portions of assemblies which are to be incorporated into the project and 
those which will be removed at conclusion of the work.

SD-06 Test Reports

Report signed by authorized official of testing laboratory that a material, 
product or system identical to the material, product or system to be 
provided has been tested in accord with specified requirements.  (Testing 
must have been within three years of date of contract award for the 
project.)

Report which includes findings of a test required to be performed by the 
contractor on an actual portion of the work or prototype prepared for the 
project before shipment to job site.

Report which includes finding of a test made at the job site or on sample 
taken from the job site, on portion of work during or after installation.

Investigation reports

Daily checklists

Final acceptance test and operational test procedure

SD-07 Certificates

Statements signed by responsible officials of manufacturer of product, 
system or material attesting that product, system or material meets 
specification requirements.  Must be dated after award of project contract 
and clearly name the project.

Document required of Contractor, or of a supplier, installer or 
subcontractor through Contractor, the purpose of which is to further 
quality of orderly progression of a portion of the work by documenting 
procedures, acceptability of methods or personnel qualifications.

Confined space entry permits.

SD-08 Manufacturer's Instructions

Preprinted material describing installation of a product, system or 
material, including special notices and Material Safety Data sheets 
concerning impedances, hazards and safety precautions.

1.5   SUBMITTAL CLASSIFICATION

Submittals are identified with submittal description (SD) numbers and are 
classified as follows:
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1.5.1   Government Approved

Governmental approval is required for extensions of design, critical 
materials, deviations, equipment whose compatibility with the entire system 
must be checked, and other items as designated by the Contracting Officer.  
Within the terms of the Contract Clause entitled "Specifications and 
Drawings for Construction," they are considered to be "shop drawings."

1.5.2   Designated Reviewers

The organization designated to perform the review for approval for items 
requiring Government approval (G) is identified by acronym in the REVIEWER 
column on the SUBMITTAL REGISTER, ENG FORM 4288 or  ENG FORM 4288 (RMS). 
Following is a list of the acronyms used and their full description:

AOF = The Resident U.S. Army Corps of Engineers Area Office

RED = Real Estate Division, Detroit District, U.S. Army Corps of 
Engineers

AEN = The Architect/Engineer firm that designed the project

ECD = Engineering and Construction Division, Detroit District, U.S. 
Army Corps of Engineers

1.6   APPROVED SUBMITTALS

The Contracting Officer's approval of submittals shall not be construed as 
a complete check, but will indicate only that the general method of 
construction, materials, detailing and other information are satisfactory.  
Approval will not relieve the Contractor of the responsibility for any 
error which may exist, as the Contractor under the Contractor Quality 
Control (CQC) requirements of this contract is responsible for dimensions, 
the design of adequate connections and details, and the satisfactory 
construction of all work.  After submittals have been approved by the 
Contracting Officer, no resubmittal for the purpose of substituting 
materials or equipment will be considered unless accompanied by an 
explanation of why a substitution is necessary.

1.7   DISAPPROVED SUBMITTALS

When a submittal is returned to the Contractor and marked "DISAPPROVED" or 
"APPROVED AS NOTED, REVISE AND RESUBMIT", the Contractor shall make all 
corrections required by the Contracting Officer and promptly furnish a 
corrected submittal in the form and number of copies specified for the 
initial submittal.  If the Contractor considers any correction indicated on 
the submittals to constitute a change to the contract, a notice in 
accordance with the Contract Clause "Changes" shall be given promptly to 
the Contracting Officer.

1.8   WITHHOLDING OF PAYMENT

Payment for materials incorporated in the work will not be made if required 
approvals have not been obtained.

PART 2   PRODUCTS (Not Applicable)

PART 3   EXECUTION3.1   GENERAL
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The Contractor shall make submittals as required by the specifications.  
The Contracting Officer may request submittals in addition to those 
specified when deemed necessary to adequately describe the work covered in 
the respective sections.  Units of weights and measures used on all 
submittals shall be the same as those used in the contract drawings.  
Submittals shall be made in the required number of copies and to the 
applicable Area Office.  Each submittal shall be complete and in sufficient 
detail to allow ready determination of compliance with contract 
requirements.  Prior to submittal, all items shall be checked and stamped 
in accordance with ARTICLE titled STAMPS, and approved by the CQC 
representative.  Each respective transmittal form (ENG FORM 4025) shall be 
signed and dated by the CQC representative certifying that the accompanying 
submittal complies with the contract requirements.  Proposed deviations 
from the contract requirements shall be clearly identified.  Submittals 
shall include items such as:  Contractor's, manufacturer's, or fabricator's 
drawings; descriptive literature including (but not limited to) catalog 
cuts, diagrams, operating charts or curves; test reports; test cylinders; 
samples; O&M manuals (including parts list); certifications; warranties; 
and other such required submittals.  Submittals requiring Government 
approval shall be scheduled and made prior to the acquisition of the 
material or equipment covered thereby.  Samples remaining upon completion 
of the work shall be picked up and disposed of in accordance with 
manufacturer's Material Safety Data Sheets (MSDS) and in compliance with 
existing laws and regulations.

3.2   SUBMITTAL REGISTER (ENG FORM 4288)

In Section 01999, is one set of ENG Form 4288 listing items of equipment 
and materials for which submittals are required by the specifications; this 
list may not be all inclusive and additional submittals may be required.  
The Contractor will also be given the submittal register as a diskette 
containing the computerized ENG Form 4288 and instructions on the use of 
the diskette.  Columns "d" through "r" have been completed by the 
Government; the Contractor shall complete columns "a" and "s" through "u" 
and submit the forms (hard copy plus associated electronic file) to the 
Contracting Officer for approval within 10 calendar days after receipt of 
the Notice to Proceed.  The Contractor shall keep this diskette up-to-date 
and shall submit it to the Government together with the monthly payment 
request.  The approved submittal register will become the scheduling 
document and will be used to control submittals throughout the life of the 
contract.  The submittal register and the progress schedules shall be 
coordinated.

3.3   SCHEDULING

Submittals covering component items forming a system or items that are 
interrelated shall be scheduled to be coordinated and submitted 
concurrently.  Certifications to be submitted with the pertinent drawings 
shall be so scheduled.  Adequate time (a minimum of 10 calendar days 
exclusive of mailing time) shall be allowed and shown on the register for 
review and approval.  No delay damages or time extensions will be allowed 
for time lost in late submittals.  An additional 5 calendar days shall be 
allowed and shown on the register for review and approval of submittals for 
refrigeration and HVAC control systems.

3.4   TRANSMITTAL FORM (ENG FORM 4025)

The sample transmittal form (ENG Form 4025) enclosed in SECTION 01999 shall 
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be used for submitting both Government approved and information only 
submittals in accordance with the instructions on the reverse side of the 
form.  These forms will be furnished to the Contractor, or may be copied 
from the enclosed form.  This form shall be properly completed by filling 
out all the heading blank spaces and identifying each item submitted.  
Special care shall be exercised to ensure proper listing of the 
specification paragraph and/or sheet number of the contract drawings 
pertinent to the data submitted for each item.

3.5   SUBMITTAL PROCEDURE

Submittals shall be made as follows:

3.5.1   Deviations

For submittals which include proposed deviations requested by the 
Contractor, the column "variation" of ENG Form 4025 shall be checked.  The 
Contractor shall set forth in writing the reason for any deviations and 
annotate such deviations on the submittal.  The Government reserves the 
right to rescind inadvertent approval of submittals containing unnoted 
deviations.

3.6   CONTROL OF SUBMITTALS

The Contractor shall carefully control its procurement operations to ensure 
that each individual submittal is made on or before the Contractor 
scheduled submittal date shown on the approved "Submittal Register."

3.7   GOVERNMENT APPROVED SUBMITTALS

Upon completion of review of submittals requiring Government approval, the 
submittals will be identified as having received approval by being so 
stamped and dated. The distribution of approved copies will be as specified 
in the Clause titled "SPECIFICATIONS AND DRAWINGS FOR CONSTRUCTION".

3.8   INFORMATION ONLY SUBMITTALS

Normally submittals for information only will not be returned.  Approval of 
the Contracting Officer is not required on information only submittals. 

3.9   RESERVATION OF RIGHTS

The Government reserves the right to require the Contractor to resubmit any 
item found not to comply with the contract.  This does not relieve the 
Contractor from the obligation to furnish material conforming to the plans 
and specifications; will not prevent the Contracting Officer from requiring 
removal and replacement of nonconforming material incorporated in the work; 
and does not relieve the Contractor of the requirement to furnish samples 
for testing by the Government laboratory or for check testing by the 
Government in those instances where the technical specifications so 
prescribe.
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3.10   STAMPS

Stamps, approximately 2 inches high by 3 inches wide, and similar to the 
following, shall be used by the Contractor on the submittal data to 
validate approval:

   ________________________________________________________________________
  |                               CONTRACTOR                               |
  |                                                                        |
  |                               (Firm Name)                              |
  |                                                                        |
  |                                                                        |
  |                                                                        |
  | _____ Approved                                                         |
  |                                                                        |
  |                                                                        |
  | _____ Approved with corrections as noted on submittal data and/or      |
  | attached sheets(s).                                                    |
  |                                                                        |
  |                                                                        |
  |                                                                        |
  | SIGNATURE:  __________________________________________________________ |
  |                                                                        |
  | TITLE:  ______________________________________________________________ |
  |                                                                        |
  | DATE:  _______________________________________________________________ |
  |                                                                        |
  |________________________________________________________________________|

3.11   ACCIDENT PREVENTION PLAN

The format of the Contractor's Accident Prevention Plan shall be in 
accordance with APPENDIX A, MINIMUM BASIC OUTLINE FOR ACCIDENT PREVENTION 
PLAN of the SAFETY AND HEALTH REQUIREMENTS MANUAL, EM 385 1-1, 3 Sept 1996. 
 A copy of NCE FORM 129 is included in SECTION 01999 for use in preparing 
activity hazard analysis documentation.

        -- End of Section --
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SECTION 01420

SOURCES FOR REFERENCE PUBLICATIONS

PART 1   GENERAL

0.1   REFERENCES

Various publications are referenced in other sections of the specifications 
to establish requirements for the work.  These references are identified in 
each section by document number, date and title.  The document number used 
in the citation is the number assigned by the standards producing 
organization, (e.g.   ASTM B 564 Nickel Alloy Forgings).  However, when the 
standards producing organization has not assigned a number to a document, 
an identifying number has been assigned for reference purposes.

1.2   ORDERING INFORMATION

The addresses of the standards publishing organizations whose documents are 
referenced in other sections of these specifications are listed below, and 
if the source of the publications is different from the address of the 
sponsoring organization, that information is also provided.  Documents 
listed in the specifications with numbers which were not assigned by the 
standards producing organization should be ordered from the source by title 
rather than by number.

ACI INTERNATIONAL (ACI)
P.O. Box 9094
Farmington Hills, MI  48333-9094
Ph:   248-848-3700
Fax:  248-848-3701
Internet:  http://www.aci-int.org
 

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

444 N. Capital St., NW, Suite 249
Washington, DC  20001
Ph:   202-624-5800
Fax:  202-624-5806
Internet:  http://www.aashto.org
 

AMERICAN CONCRETE PIPE ASSOCIATION (ACPA)
222 West Las Colinas Blvd., Suite 641
Irving, TX  75039-5423
Ph:   972-506-7216 or 800-290-2272
Fax:  972-506-7682
Internet:  http://www.concrete-pipe.org
e-mail:  info@concrete-pipe.org
 

AMERICAN WELDING SOCIETY (AWS)
550 N.W. LeJeune Road
Miami, FL  33126
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Ph:   800-443-9353 - 305-443-9353
Fax:  305-443-7559           
Internet: http://www.aws.org
 

ASPHALT INSTITUTE (AI)
Research Park Dr.
P.O. Box 14052
Lexington, KY  40512-4052
Ph:   859-288-4960
Fax:  859-288-4999
Internet:  http://www.asphaltinstitute.org
 

CONCRETE REINFORCING STEEL INSTITUTE (CRSI)
933 N. Plum Grove Rd.
Schaumburg, IL  60173-4758
Ph:   847-517-1200
Fax:  847-517-1206
Internet:  http://www.crsi.org/
 

INTERNATIONAL CONCRETE REPAIR INSTITUTE (ICRI)
3166 S. River Road, Suite 132
Des Planies, IL 60018
Ph:  847-827-0830 
Pax:  847-827-0832      
Internet: http://www.icri.org
 

UNI-BELL PVC PIPE ASSOCIATION (UBPPA)
2655 Villa Creek Dr., Suite 155
Dallas, TX  75234
Ph:   214-243-3902
Fax:  214-243-3907
Internet:  http://www.uni-bell.org
e-mail:  info@uni-bell.org
 

U.S. ARMY CORPS OF ENGINEERS (USACE)
Order CRD-C DOCUMENTS from:
U.S. Army Engineer Waterways Experiment Station
ATTN:  Technical Report Distribution Section, Services
Branch, TIC
3909 Halls Ferry Rd.
Vicksburg, MS  39180-6199
Ph:   601-634-2664
Fax:  601-634-2388
Internet: http://www.wes.army.mil/SL/MTC/handbook/handbook.htm

Order Other Documents from:
USACE Publications Depot
Attn:  CEIM-SP-D
2803 52nd Avenue
Hyattsville, MD  20781-1102
Ph:  301-394-0081
Fax: 301-394-0084
Internet: http://www.usace.army.mil/publications
     or   http://www.hnd.usace.army.mil/techinfo/index.htm
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U.S. DEPARTMENT OF AGRICULTURE (USDA)
Order AMS Publications from:
AGRICULTURAL MARKETING SERVICE (AMS)
Seed Regulatory and Testing Branch
USDA, AMS, LS Div.
Room 209, Bldg. 306, BARC-East
Beltsville, MD  20705-2325
Ph:   301-504-9430
Fax:  301-504-8098
Internet:  http://www.ams.usda.gov/lsg/seed.htm
e-mail:  jeri.irwin@usda.gov

Order Other Publications from:
U.S. Department of Agriculture
14th and Independence Ave., SW, Room 4028-S
Washington, DC  20250
Ph:   202-720-2791 
Fax:  202-720-2166
Internet:  http://www.usda.gov
 

U.S. GENERAL SERVICES ADMINISTRATION (GSA)
General Services Administration
1800 F Street, NW
Washington, DC 20405
PH: 202-501-0705

Order from:
General Services Administration
Federal Supply Service Bureau
1941 Jefferson Davis Highway
Arlington, VA 22202
PH: 703-605-5400
Internet:  http://www.fss.gsa.gov/pub/fed-specs.cfm
 

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)
700 Pennsylvania Avenue, N.W. 
Washington, D.C. 20408
Phone:  866-325-7208
Internet: http://www.archives.gov

Order documents from:
Superintendent of Documents
U.S.Government Printing Office
732 North Capitol Street, NW
Washington, DC  20401
Mailstop:  SDE
Ph:  866-512-1800 or 202-512-1800
Fax:  202-512-2250
Internet:  http://www.gpo.gov 
E-mail:    gpoaccess@gpo.gov
 

       -- End of Section --
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SECTION 01451

CONTRACTOR QUALITY CONTROL

PART 1   GENERAL

1.1   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only or as 
otherwise designated.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the 
Government.  The following shall be submitted in accordance with Section 
01330 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Quality Control Plan; G-AOF

At least ten (10) calendar days prior to commencing work submit a Quality 
Control Plan.

Preparatory Inspection Checklist

Within 48 hours after any preparatory phase meeting submit the original 
preparatory inspection checklist.

Initial Inspection Checklist

Within 48 hours after any preparatory phase meeting submit the original 
preparatory inspection checklist.

Daily Inspection Reports

Within 24 hours following any previous calendar day submit the original 
daily inspection report.

CQC System Manager; G-AOF

At least ten (10) calendar days prior to commencing work submit the 
qualification of the CQC manager.

PART 2   PRODUCTS (NOT APPLICABLE)

PART 3   EXECUTION

3.1   GENERAL

The Contractor is responsible for quality control and shall establish and 
maintain an effective quality control system in compliance with Clause 
titled "INSPECTION OF CONSTRUCTION."  The quality control system shall 
consist of plans, procedures, and organization necessary to produce an end 
product which complies with the contract requirements.  The system shall 
cover all construction operations, both on-site and off-site, and shall be 
keyed to the proposed construction sequence.  The project superintendent 
will be held responsible for the quality of work on the job and is subject 
to removal by the Contracting Officer for non-compliance with quality 
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requirements specified in the contract.  The project superintendent in this 
context shall mean the individual with the responsibility for the overall 
management of the project including quality and production.

3.2   QUALITY CONTROL PLAN

3.2.1   General

The Contractor shall furnish for review by the Government, not later than 
30 days after receipt of notice to proceed, the Contractor Quality Control 
(CQC) Plan proposed to implement the requirements of Clause titled 
"INSPECTION OF CONSTRUCTION."  The plan shall identify personnel, 
procedures, control, instructions, records, and forms to be used.  The 
Government will consider an interim plan for the first 30 days of 
operation.  Construction will be permitted to begin only after acceptance 
of the CQC Plan or acceptance of an interim plan applicable to the 
particular feature of work to be started.  Work outside of the features of 
work included in an accepted interim plan will not be permitted to begin 
until acceptance of a CQC Plan or another interim plan containing the 
additional features of work to be started.

3.2.2   Content of the CQC Plan

The CQC plan shall include, as a minimum, the following to cover all 
construction operations, both on-site and off-site, including work by 
subcontractors, fabricators, suppliers, and purchasing agents:

a.  A description of the quality control organization, including a 
chart showing lines of authority and acknowledgment that the CQC staff 
shall implement the three phase control system for all aspects of the 
work specified.  The staff shall include a CQC system manager who shall 
report to the project superintendent. 

b.  The name, qualifications (in resume format), duties, 
responsibilities, and authorities of each person assigned a CQC 
function.

c.  A copy of the letter to the CQC System Manager signed by an 
authorized official of the firm which describes the responsibilities 
and delegates sufficient authorities to adequately perform the 
functions of the CQC System Manager, including authority to stop work 
which is not in compliance with the contract.  The CQC System Manager 
shall issue letters of direction to all other various quality control 
representatives outlining duties, authorities and responsibilities.  
Copies of these letters shall also be furnished to the Government.

d.  Procedures for scheduling, reviewing, certifying, and managing 
submittals, including those of subcontractors, offsite fabricators 
suppliers, and purchasing agents.  These procedures shall be in 
accordance with SECTION 01330, "SUBMITTAL PROCEDURES".

e.  Control, verification, and acceptance testing procedures for each 
specific test to include the test name, specification paragraph 
requiring test, feature of work to be tested, test frequency, and 
person responsible for each test.  (Laboratory facilities will be 
approved by the Contracting Officer.)

f.  Procedures for tracking preparatory, initial, and follow-up control 
phases, including documentation.
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g.  Procedures for tracking construction deficiencies from 
identification through acceptable corrective action.  These procedures 
will establish verification that identified deficiencies have been 
corrected.

h.  Reporting procedures, including proposed reporting formats.

i.  A list of the definable features of work.  A definable feature of 
work is a task which is separate and distinct from other tasks, has 
separate control requirements, and may be identified by different 
trades or disciplines, or it may be work by the same trade in a 
different environment. Although each section of the specifications may 
be generally considered as a definable feature of work, there are 
frequently more than one definable features under a particular section. 
 This list shall be as agreed upon during the coordination meeting.

3.2.3   Acceptance of Plan

Acceptance of the Contractor's plan is required prior to the start of 
construction.  Acceptance is conditional and will be predicated on 
satisfactory performance during the construction.  The Government reserves 
the right to require the Contractor to make changes in its CQC plan and 
operations including removal of personnel, as necessary, to obtain the 
quality specified.

3.2.4   Notification of Changes

After acceptance of the CQC plan, the Contractor shall notify the 
Contracting Officer in writing of any proposed change.  Proposed changes 
are subject to acceptance by the Contracting Officer.

3.3   COORDINATION MEETING

Immediately after adjournment of the required Preconstruction Conference, 
before start of construction, and prior to acceptance by the Government of 
the Quality Control Plan, the Contractor shall meet with the Contracting 
Officer or Authorized Representative and discuss the Contractor's quality 
control system.  The CQC plan shall be submitted in draft form for a review 
a minimum of 3 working days prior to the Coordination Meeting.  During the 
meeting, a mutual understanding of the system details shall be developed, 
including the forms for recording the CQC operations, control activities, 
administration of the system for both on-site and off-site work, and the 
interrelationship of the Contractor's Management and control with the 
Government's Quality Assurance.  Minutes of the meeting will be prepared by 
the Government and are to be signed by both the Contractor and the 
Contracting Officer or the Contracting Officer's Representative.  The 
minutes shall be separate from the Preconstruction Conference minutes and 
shall become a part of the contract file.  There may be occasions when 
subsequent conferences will be called by either party to reconfirm mutual 
understandings and/or address deficiencies in the CQC system or procedures 
which may require corrective action by the Contractor.

3.3.1   Finalize CQC Plan

Immediately following the Preconstruction Conference, the Contractor shall 
finalize the CQC plan, taking into account comments made at the conference, 
and shall formally submit the CQC plan for acceptance.  The Contractor 
shall allow up to 10 calendar days for review and acceptance of the 
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finalized submittal.

3.4   QUALITY CONTROL ORGANIZATION

3.4.1   General

The requirements for the CQC organization are a CQC System Manager and 
sufficient number of additional qualified personnel to ensure contract 
compliance.  The Contractor shall provide a CQC organization which shall be 
at the site at all times during progress of the work and with complete 
authority to take any action necessary to ensure compliance with the 
contract.  All CQC staff members shall be subject to acceptance by the 
Contracting Officer.

3.4.2   CQC System Manager

The Contractor shall identify as CQC System Manager an individual within 
the on site work organization who shall be responsible for overall 
management of CQC and have the authority to act in all CQC matters for the 
Contractor.  This CQC System Manager shall be a construction person with a 
minimum of 3 years in related work.  This CQC system manager shall be on 
site at all times during construction and shall be employed by the prime 
Contractor  The CQC System Manager shall be assigned as System Manager but 
may have duties as project superintendent in addition to quality control.  
An alternate for the CQC System Manager shall be identified in the plan to 
serve in the event of the System Manager's absence.  The requirements for 
the alternate shall be the same as for the designated CQC System Manager.

3.4.3   Additional Requirements

In addition to the above experience and education requirements the CQC 
System Manager shall have completed the course titled "Construction Quality 
Management For Contractors".  This course is periodically offered at one or 
more of the Area Offices within the District.

3.4.4   Organizational Changes

The Contractor shall maintain the CQC staff at full strength at all times 
that the work related to the applicable skill is ongoing.  When it is 
necessary to make changes to the CQC staff, the Contractor shall revise the 
CQC Plan to reflect the changes and submit the changes to the Contracting 
Officer for acceptance.

3.5   SUBMITTALS

Submittals shall be as specified in SECTION 01330,titled "SUBMITTAL 
PROCEDURES".  The CQC organization shall be responsible for certifying that 
all submittals are in compliance with the contract requirements.

3.6   CONTROL

Contractor Quality Control is the means by which the Contractor ensures 
that the construction, to include that of subcontractors, complies with the 
requirements of the contract.  The controls shall be adequate to cover all 
construction operations and will be keyed to the proposed construction 
sequence.  The controls shall include at least three phases of control to 
be conducted by the CQC system manager for all definable features of work, 
as follows:
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3.6.1   Preparatory Phase

This phase shall be performed prior to beginning work on each definable 
feature of work, after all required plans/documents/materials are 
approved/accepted, and after copies are at the work site. This phase shall 
include:

a.  A review of each paragraph of applicable specifications.

b.  A review of the contract drawings.

c.  A check to assure that all materials and/or equipment have been 
tested, submitted, and approved.

d.  Review of provisions have been made to provide required control 
inspection and testing.

e.  Examination of the work area to assure that all required 
preliminary work has been completed and is in compliance with the 
contract.

f.  A physical examination of required materials, equipment, and sample 
work to assure that they are on hand, conform to approved shop drawings 
or submitted data, and are properly stored.

g.  A review of the appropriate activity hazard analysis to assure 
safety requirements are met.

h.  Discussion of procedures for controlling quality of the work 
including repetitive deficiencies.  Document construction tolerances 
and workmanship standards for that feature of work.

i.  A check to ensure that the portion of the plan for the work to be 
performed has been accepted by the Contracting Officer.

j.  Discussion of the initial control phase.

k.  The Government shall be notified at least 24 hours in advance of 
beginning any of the required action of the preparatory control phase.  
This phase shall include a meeting conducted by the CQC system manager 
and attended by the superintendent, other CQC personnel (as 
applicable), and the foreman responsible for the definable feature.  
The results of the preparatory phase actions shall be documented by a 
completed Preparatory Inspection Checklist and by separate minutes 
prepared by the CQC system manager and attached to the daily QC report. 
 The Contractor shall instruct applicable workers as to the acceptable 
level of workmanship required in order to meet contract specifications.

3.6.2   Initial Phase

This phase shall be accomplished at the beginning of a definable feature of 
work.  The following shall be accomplished:

a.  A check of preliminary work to ensure that it is in compliance with 
contract requirements.  Review minutes of the preparatory meeting.

b.  Verify adequacy of controls to ensure full contract compliance. 
Verify required control inspection and testing.
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c.  Establish level of workmanship and verify that it meets minimum 
acceptable workmanship standards. Compare with required sample panels 
as appropriate.

d.  Resolve all differences.

e.  Check safety to include compliance with and upgrading of the safety 
plan and activity hazard analysis.  Review the activity analysis with 
each worker.

f.  The Government shall be notified at least 24 hours in advance of 
beginning the initial phase.  A completed initial inspection checklist 
of this phase shall be prepared by the CQC system manager and attached 
to the daily QC report.  Exact location of initial phase shall be 
indicated for future reference and comparison with follow-up phases.

g.  The initial phase should be repeated for each new crew to work 
on-site, or any time acceptable specified quality standards are not 
being met.

3.6.3   Follow-up Phase

Daily checks shall be performed to assure continuing compliance with 
contract requirements until completion of the particular feature of work. 
The checks shall be made a matter of record in the CQC documentation. Final 
follow-up checks shall be conducted and all deficiencies corrected prior to 
the start of additional features of work which may be affected by the 
deficient work.  The Contractor shall not build upon nor conceal 
non-conforming work.

3.6.4   Implementation of Government Resident Management System (RMS)

The Contractor shall utilize the Government-furnished CQC Management 
Report.  (Copy enclosed in SECTION 01999).  Other Contractor desired 
reporting forms may be used in addition to this form.  The Contractor shall 
use a government-furnished RMS CQC computer module for managing the quality 
control for this project. On the Government-furnished Input Forms in 
SECTION 01999 for use with the RMS, the Contractor shall provide the 
following information:

(1) Prime Contractor staffing

(2) letter codes which the Contractor wishes to use in addition to 
those supplied with the program libraries. A list of current 
existing codes is provided in SECTION 01999.  

(3) subcontractor information showing trade, name, address, and 
insurance expiration dates 

(4) Definable features of work from a Government provided 
dictionary (may be expanded by the Contractor, as approved). 

(5) Pay activity and activity information, including minimum and 
maximum durations for each activity on a separate listing.  The 
sum of all activity values shall equal the contract amount and, 
all Bid Items and Additives shall be separately identified, in 
accordance with the BIDDING SCHEDULE. Bid Items may include 
multiple activities, but activities may only be assigned to one 
such Bid Item.  All of the data listed in this Subpart 6 shall be 
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provided and the RMS CQC module shall be completed to the 
satisfaction of the Contracting Officer prior to any contract 
payments (except payments for bonds, insurance and/or mobilization 
as approved by the Contracting Officer) and shall be updated as 
required.

(6) Required Quality Control tests (as applicable) tied to 
individual activities.  The QC Reports/QC Requirements function of 
the RMS QC Module will be used to meet the requirements for 
tracking of verification and acceptance testing specified in the 
paragraph titled "Content of the CQC Plan".

(7) Submittal information relating to specification section, bid 
item number, description, activity number, review period and 
expected procurement period 

(8) User schooling information (as applicable).  

The above items shall be incorporated into the required submittal for the 
Contractor's Quality Control Plan required in the paragraph titled "QUALITY 
CONTROL PLAN" of this Section.

a.  During the course of the contract, the Contractor will receive 
various Quality Assurance comments from the Government that will 
reflect corrections needed to Contractor activities or reflect 
outstanding or future items needing the attention of the Contractor.  
The Contractor shall acknowledge receipt of these comments by specific 
number reference on its Daily CQC Report, and will also reflect on his 
Daily CQC Report when these items are specifically completed or 
corrected to permit Government verification.  The contractor will use 
the QC COMMENTS function of the RMS QC Module to meet the requirements 
for tracking construction deficiencies as specified in paragraph 
titled, "Content of the CQC Plan".

b.  The Contractor's schedule system shall include, as specified and 
separate activities, all Preparatory Phase Meetings (inspections); all 
O&M Manuals (as applicable) and all Test Plans of Electrical and 
Mechanical Equipment or Systems that require validation testing or 
instructions to Contracting Officer Representatives (as applicable).

3.6.5   Additional Preparatory and Initial Phases

Additional preparatory and initial phases may be conducted on the same 
definable features of work as determined by the Government if the quality 
of on-going work is unacceptable; or if there are changes in the applicable 
QC staff or in the on-site production supervision or work crew; or if work 
on a definable feature is resumed after a substantial period of inactivity, 
or if other problems develop.

3.7   COMPLETION INSPECTION

3.7.1   Punch-Out Inspection

At the completion of all work the CQC system manager shall conduct an 
inspection of the work and develop a "punch list" of items which do not 
conform to the approved plans and specifications.  Such a list of 
deficiencies shall be included in the CQC documentation, as required by 
paragraph "DOCUMENTATION" below, and shall include the estimated date by 
which the deficiencies will be corrected.  The CQC system manager or staff 
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shall make a second inspection to ascertain that all deficiencies have been 
corrected.  Once this is accomplished, the Contractor shall notify the 
Government that the facility is ready for the Government Pre-Final 
Inspection.

3.7.2   Pre-Final Inspection

The Government will perform this inspection to verify that the facility is 
complete and ready to be occupied,  A Government Pre-Final Punch List may 
be developed as a result of this inspection.  The Contractor's CQC System 
Manager shall ensure that all items on this list have been corrected before 
notifying the Government so that a Final inspection with the customer can 
be scheduled.  Any items noted on the Pre-Final inspection shall be 
corrected in a timely manner.  These inspections and any deficiency 
corrections required by this paragraph shall be accomplished within the 
time slated for completion of the entire work or any particular increment 
thereof if the project is divided into increments by separate completion 
dates.

3.7.3   Final Acceptance Inspection

The Contractor's Quality Control Inspection personnel, plus the 
superintendent or other primary management person, and the Contracting 
Officer's Representative shall be in attendance at this inspection.  
Additional Government personnel including, but not limited to, those from 
Base/Post Civil Facility Engineer user groups, and major commands may also 
be in attendance.  The final acceptance inspection will be formally 
scheduled by the Contracting Officer based upon results of the Pre-Final 
inspection.  Notice shall be given to the Contracting Officer at least 14 
days prior to the final acceptance inspection and shall include the 
Contractor's assurance that all specific items previously identified to the 
Contractor as being unacceptable, along with all remaining work performed 
under the contract, will be complete and acceptable by the date scheduled 
for the final acceptance inspection.  Failure of the Contractor to have all 
contract work acceptable complete for this inspection will be cause for the 
Contracting Officer to bill the Contractor for the Government's additional 
inspection cost in accordance with the contract clause titled "Inspection 
of Construction".

3.8   DOCUMENTATION

The Contractor shall maintain Daily Inspection Reports of quality control 
operations, activities, and tests performed, including the work of 
subcontractors.  These records shall be on an acceptable form and shall 
include factual evidence that required quality control activities and/or 
tests have been performed, including but not limited to the following:

a.  Contractor/subcontractor and their area of responsibility.

b.  Operating plant/equipment with hours worked, idle, or down for 
repair.

c.  Work performed today, giving location, description, and by whom. 
For dredging projects, the report shall always include the character 
and types of materials removed.  Whenever there is a significant change 
in the materials, the location of such change shall be included in the 
reports.

d.  Control activities performed with results and references to 
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specifications/plan requirements.  The control phase should be 
identified (Preparatory, Initial, Follow-up).  List deficiencies noted 
along with corrective action.

e.  Quantity of materials received at the site, with statement as to 
acceptability, storage, and reference to specifications/drawings 
requirements. 

f.  Identify submittals reviewed, with contract reference, by whom, and 
action taken.

g.  Off-site surveillance activities, including actions taken.

h.  Job safety evaluations stating what was checked, results, and 
instructions or corrective actions.

i.  List instructions given/received and conflicts in plans and/or 
specifications.

j.  Contractor's verification statement.

These records shall indicate a description of trades working on the 
project; the number of personnel working; weather conditions encountered; 
and any delays encountered.  These records shall cover both conforming and 
deficient features and shall include a statement that the workmanship 
complies with the contract.  The original and one copy of these records in 
report form shall be furnished to the Government daily within 24 hours 
after the date(s)covered by the report, except that reports need not be 
submitted for days on which no work is performed.  All calendar days shall 
be accounted for throughout the life of the contract.  The first report 
following a period of no work shall be for that day and all the no-work 
days since the last reported work day.  Reports shall be sequentially 
numbered for this project, signed and dated by the CQC system manager.  The 
report from the CQC system manager shall include copies of reports prepared 
by all subordinate quality control personnel.

3.9   SAMPLE FORMS

Sample forms for the CQC Management Report, Preparatory Inspection 
Checklist, Initial Inspection Checklist, and other required reports and 
plans are enclosed in SECTION 01999.  The Contractor shall tailor the 
checklists to include all reporting and quality control requirements 
specific to this project.

3.10   NOTIFICATION OF NONCOMPLIANCE

The Contracting Officer will notify the Contractor of any detected 
noncompliance with the foregoing requirements.  The Contractor shall, after 
receipt of such notice, immediately take corrective action.  Such notice, 
when delivered to the Contractor at the site of the work, shall be deemed 
sufficient for the purpose of notification.  If the Contractor fails or 
refuses to comply promptly, the Contracting Officer may issue an order 
stopping all or part of the work until satisfactory corrective action has 
been taken.  No part of the time lost due to such stop orders shall be made 
the subject of claim for extension of time or for excess costs or damages 
by the Contractor or subcontractor.

       -- End of Section --
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SECTION 01999

LISTING OF ENCLOSED DOCUMENTS, EXHIBITS AND OTHER ATTACHEMENT

PART 1   GENERAL

1.1   ENCLOSURES

This Section contains documents referenced in other Sections of the 
specifications. They are consolidated in this Section for the convenience 
of the Contractor and the Government.  The Contractor may reproduce the 
enclosed forms for its use or obtain a supply of the forms from the 
Contracting Officer.

TITLE
 

CONSTRUCTION QUALITY MANAGEMENT REPORT - NCE FORM 63,
6 MAY 77. (2 Sides)                                                

PREPARATORY INSPECTION CHECKLIST (3 SIDES)                         

INITIAL INSPECTION CHECKLIST (2 SIDES)                             

ACCIDENT PREVENTION PROGRAM ACTIVITY HAZARD ANALYSIS-
NCE FORM 129, 6 JUNE 1986.                                         

RESIDENT MANAGEMENT SYSTEM FORMS (SAMPLES)

A. CURRENT ACTIVITY SUMMARY (SMPL)

B. INITIAL INSPECTION WORKSHEET 

C. PREPARATORY INSPECTION WORKSHEET

D. CONTRACTOR QUALITY CONTROL REPORT (QCR)

E. TRANSMITTAL SHEET (4025-R)                 

RMS CORRESPONDENCE CODES

SUBMITTAL REGISTER - ENG FORM 4288, MAY 91

TRANSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA,
MATERIAL SAMPLES, OR MANUFACTURER'S CERTIFICATIONS
OF COMPLIANCE ENG FORM 4025, MAY 91 (2 SIDES)

                
STADARD MDOT MANHOLE DETAILS                            

SOIL BORINGS

GENERAL DECISION NO. MI030095 
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PART 2   PRODUCTS  (NOT APPLICABLE)

PART 3   EXECUTION  (NOT APPLICABLE)

       -- End of Section --
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CONSTRUCTION QUALITY CONTROL MANAGEMENT

DATE______________ REPORT__________________________
CONTRACTOR ____________________________ CONTRACT NO._________________________________________
PROJECT NAME ___________________________ LOCATION _____________________________________________
WEATHER TYPE______ TEMP. MAX______ MIN_______ RAINFALL_______ GAGE READING______________
EMPLOYEES: SUPV.________SKILLED_________ LABORERS________LENGTH OF SHIFT _________HR______
__________________________________________________________________________________________________
WORK RESPONSIBILITY: NAME (PRIME OR SUBCONTRACTOR) AND AREA OF RESPONSIBILITY .
A.________________________________________________________________________________________________

B. ________________________________________________________________________________________________

C. ________________________________________________________________________________________________

D. ________________________________________________________________________________________________

E. ________________________________________________________________________________________________

WORK PERFORMED TODAY: (LOCATION, DESCRIPTION, QUANTITY AND RESPONSIBILITY BY LETTER REFERENCE
      ( Relate to Items on the Progress Chart or CPM)

__________________________________________________________________________________________________
INSPECTION: (DESCRIPTION OF INSPECTION AND LOCATION. INCLUDE OFF-SITE, MATERIALS AND
EQUIPMENT INSPECTION.)

A.   PREPARATORY PHASE:

B.   INITIAL PHASE:

C. CONTINUOUS PHASE:

__________________________________________________________________________________________________
RESULTS OF INSPECTION: (INCLUDE FINDINGS, DEFICIENCIES OBSERVED & CORRECTIVE ACTION)

NCE FORM 63 EDITION OF 22 JUNE 76 IS OBSOLETE
6 MAY 77
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RESULTS OF SURVEILLANCE CONTINUED:

_______________________________________________________________________________________________
TEST PERFORMED:  TYPE, LOCATION, RESULTS INCLUDING FAILURES & REMEDIAL ACTION,
(ATTACH COPY OF TEST REPORT OR NOTATION WHEN IT WILL BE FURNISHED.)

_______________________________________________________________________________________________
WORK ITEMS BEHIND SCHEDULE:  REASON, EFFECT ON PROGRESS SCHEDULE AND ACTION TAKEN.

_______________________________________________________________________________________________
JOB SAFETY:  (REPORT CONDITIONS, DEFICIENCIES, CORRECTIVE ACTION & RESULTS.)

_______________________________________________________________________________________________
REMARKS:  LIST ATTACHMENT AND OTHER MANAGEMENT ACTIONS TAKEN TO ASSURE QUALITY
CONSTRUCTION

IF INSPECTION & RESULTS ARE NOT LISTED THEN IT IS ASSUMED THAT QUALITY CONTROL IS NOT BEING
IMPLEMENTED.
THE ABOVE REPORT IS COMPLETE AND CORRECT AND ALL MATERIALS & SUPPLIES INCORPORATED IN THE
WORK ARE IN COMPLIANCE WITH THE TERMS OF THE CONTRACT EXCEPT AS NOTED:

_____________________________________________________
CONTRACTOR’S APPROVED REPRESENTATIVE SIGNATURE
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ACCIDENT PREVENTION PROGRAM
                                                                                                    ACTIVITY HAZARD ANALYSIS                                              

                                                                                                                                            Page    of

1. Contract No. 2. Project 3. Facility

4. Date 5. Location 6. Estimated Start Date

7. Item 8. Phase of Work 9. Safety Hazard 10. Precautionary Action Taken

11. Contractor (Signature & Date)

                                                                                                                                                                                                                                               

12. Report discussed with contractor/ superintendent on 13. Contracting Officer (Signature & Date)



US Army Corps
of Engineers

Current Activity Summary 08 Jul 2002

Portage Lake, MIFY01 Repair of Portage Lake N & S Piers
DACW35-01-C-0003  NA

Activity
Number

Activity
Description

QUANTITY
UNIT

PRICE
AMOUNT

CLIN 0001 North and South Pier Repairs 1 $3,437,787.18 / LS $3,437,787.18

1001 Bonds $49,136.00

1002A Prepare & Mobilize Equipment $94,864.00
1002B Prepare Site $72,500.00

1002C Office Trailers & Utilities $22,500.00

1003A Demobilize Equipment $5,000.00

1003B Site Restoration $2,500.00

1003C As-Built Drawings $2,500.00
1004A Furnish SSP $750,000.00

1004B Furnish Special Piles $50,000.00

1004C Furnish SSP Pile Shoes $30,000.00

1004D Fabricate Template $6,000.00

1004E Excavate Driving Line $100,000.00
1004F Set & Drive SSP $500,000.00

1004G Backfill Driving Line $50,000.00

1004I South Driving Line Obstruction Removal $117,787.18

1005A Furnish Misc. Steel $193,000.00

1005B Furnish Tie-Rods $20,000.00
1005C Furnish Plate Washers $15,000.00

1005D Furnish Fastners $12,000.00

1005E Place Misc. Steel $280,000.00

1006A Demo Concrete & Remove (Rubblemound) $100,000.00

1006B Excavate Existing Cribs (Rubblemound Area) $185,000.00
1006C Disposal of Demo Materials (Rubblemound Area) $25,000.00

1007A Furnish H-Pile Materials $22,800.00

1007B Install H-Piles $27,200.00

1008A Furnish Rebar $135,000.00

1008B Place Concrete (2000 CY @ $250.00/CY) $500,000.00
1009A Furnish Handrails $60,000.00

1009B Place Handrails $7,000.00

1009C Paint Handrails $3,000.00

$3,437,787.18

CLIN 0002 Fill Stone: 0 $0.00 / NA $0.00
No Activities Assigned to this Bid Item.

CLIN 0002AA First 18,000 tons 18,000 $22.50 / TN $405,000.00

2001 Furnish & Place Fill Stone - 1st 18,000 Tons $405,000.00

$405,000.00

CLIN 0002AB Over 10,000 tons 2,000 $22.50 / TN $45,000.00
2101 Furnish & Place Fill Stone - Over 18,000 Tons $45,000.00

$45,000.00

CLIN 0003 Underlayer Stone: 0 $0.00 / NA $0.00

No Activities Assigned to this Bid Item.

CLIN 0003AA First 4,500 Tons 4,500 $31.50 / TN $141,750.00
3001 Furnish & Place Underlayer Stone - 1st 4,500 Tons $141,750.00

$141,750.00

CLIN 0003AB Over 4,500 tons 450 $31.50 / TN $14,175.00

3101 Furnish & Place Underlayer Stone - Over 4,500 Tons $14,175.00

$14,175.00
CLIN 0004 Scour Stone: 0 $0.00 / NA $0.00

Page 1 of 2

Location NameProject Name:   Repair of North & South Piers, Baloney Harbor, MI 
Contract Number:  DACW35-02-C-#### 
 



 

US Army Corps
of Engineers

Current Activity Summary 08 Jul 2002

Portage Lake, MIFY01 Repair of Portage Lake N & S Piers
DACW35-01-C-0003  NA

Activity
Number

Activity
Description

QUANTITY
UNIT

PRICE
AMOUNT

CLIN 0004 Scour Stone: (Continued) 0 $0.00 / NA $0.00

No Activities Assigned to this Bid Item.

CLIN 0004AA First 3,500 tons 3,500 $27.50 / TN $96,250.00
4001 Furnish & Place Scour Stone - 1st 3,500 Tons $96,250.00

$96,250.00

CLIN 0004AB Over 3,500 tons 600 $27.50 / TN $16,500.00

4101 Furnish & Place Scour Stone - Over 3,500 Tons $16,500.00

$16,500.00
CLIN 0005 Bedding Stone: 0 $0.00 / NA $0.00

No Activities Assigned to this Bid Item.

CLIN 0005AA First 3,000 tons 3,000 $28.00 / TN $84,000.00

5001 Furnish & Place Bedding Stone - 1st 3,000 Tons $84,000.00

$84,000.00
CLIN 0005AB Over 3,000 tons 600 $28.00 / TN $16,800.00

5101 Furnish & Place Bedding Stone - Over 3,000 Tons $16,800.00

$16,800.00

CLIN 0006 Armor Stone: 0 $0.00 / NA $0.00

No Activities Assigned to this Bid Item.
CLIN 0006AA First 6,000 tons 6,000 $34.00 / TN $204,000.00

6001 Furnish & Place Armor Stone - 1st 6,000 Tons $204,000.00

$204,000.00

CLIN 0006AB Over 6,000 tons 825 $34.00 / TN $28,050.00

6101 Furnish & Place Armor Stone - Over 6,000 Tons $28,050.00
$28,050.00

Sum of CLINs $4,489,312.18

Sum of Activities $4,489,312.18
Difference $0.00
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Location NameProject Name:   Repair of North & South Piers, Baloney Harbor, MI 
Contract Number:  DACW35-02-C-#### 
 



FY01 Repair of Portage Lake N & S Piers 02 Aug 2002
DACW35-01-C-0003  NA

Grand Haven Area Office

INITIAL INSPECTION WORKSHEET

DEFINABLE FEATURE OF WORK : Site Cast Concrete

A. ACTIVITIES INCLUDED UNDER Site Cast Concrete -

Luedtke Engineering

1008A Furnish Rebar $135,000.00
1008B Place Concrete (2000 CY @ $250.00/CY) $500,000.00

$635,000.00

B. QUALITY CONTROL REQUIREMENTS -

SUBMITTALS REQUIRED -
00700 1      SF 1413 for Subcontracts Not submitted
03250 1 Expansion Joint Materials A Approved
03307 1 Batching and Mixing Equipment F Receipt
03307 2 Conveying and Placement Equipment F Receipt
03307 3 Reinforcing Steel (Mat Steel, Bar Steel A Approved
03307 4 Concrete Mixture Proportions; A Approved
03307 5 Cementitious Material A Approved
03307 6 Aggregates A Approved
03307 7 Manufacturer's Literature A Approved
03307 8 Batching & Mixing Equipment - Redi-Mix F Receipt
03307 9 Conveying & Placing Equipment - Redi-Mix F Receipt
03307 10 Concrete Mix Proportions - Redi-Mix A Approved
03307 11 Cementitious Material - Redi-Mix A Approved
03307 12 Aggregates - Redi Mix A Approved
03307 13 Manufacturer's Data;  AEA - Redi-Mix A Approved
03307 14 Manufacturer's Data; WRA - Redi-Mix A Approved
05500 2 Welders F Receipt
05552 4 Mill Certs - Ladder Grab Rails A Approved

QC TESTS -
CT # 00001 Not PerformedObtain 1 Cylinder for strength testing at 7 days and 2 Cylinders for 28 days.  Minimum of 

one set  per day or 1 set per every 150 CY placed. (ASTM C-94)
Required strength at 7 Days = 2,800 p.s.i.;  28 Days = 4,000 p.s.i.

CT # 00002 Not PerformedCheck Batch slips for water/cement ratio not to execeed 0.40 by weight

CT # 00003 Not PerformedCheck Slump at both mixer and discharge ends:   
                                 Pumped = 3" - 7" at discharge
                                 Maximum of 5" at Mixer if no admixture used
                                 Maximum of 7" at mixer if admixture is used
2 checks per shift is minimum required

CT # 00004 Not Performed2 Air Content tests required per shift.  Check approved mix design for maximum and 
minimum values acceptable.

C. QA/QC PUNCH LIST ITEMS -

Page 1 of 3
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North & South Pier Repair, Baloney Harbor, MI 



 

FY01 Repair of Portage Lake N & S Piers 02 Aug 2002
DACW35-01-C-0003  NA

Grand Haven Area Office

INITIAL INSPECTION WORKSHEET

DEFINABLE FEATURE OF WORK : Site Cast Concrete

C. QA/QC PUNCH LIST ITEMS - Cont.
INCLUDE ADDITIONAL COMMENTS ON DAILY REPORT

D. LABOR RATES -

LABOR BASIC FRINGE PLUS TOTAL
CLASSIFICATIONS RATE BENEFITS % WAGE/HR

E. INSPECTION CHECKS -
IN COMPLIANCE

Yes/ No/ NA
1. Check rebar for proper bar sizes, per approved shop drawings.
2. Check for 3" clearance of rebar from form sides and top surface.
3. Check for proper use of concrete vibrators
4. Check for correct finish elevations.
5. Concrete finish shall meet approval of on-site Government Representative.  Make sure all finshers 

are aware of approved finishing method and degree of brooming.
6. Ensure embedded items are not displaced during placement and finishing of the concrete.
7.
8.
9.
10.

F. JOB SITE SAFETY -
IN COMPLIANCE

Yes/ No/ NA
1. All employees working over water are required to wear workvests (PFDs)
2. All employees are to wear hard hats.
3. Concrete Pump must be shut down prior to cleaning.
4. Review Activity Hazard Analysis for Concrete Work prior to performing this work.
5.
6.
7.
8.

G. QA Evaluation Notes -
DISCUSSED
Yes/ No/ NA

1.
2.
3.
4.
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FY01 Repair of Portage Lake N & S Piers 12 Jul 2002
DACW35-01-C-0003  NA

Grand Haven Area Office

PREPARATORY INSPECTION WORKSHEET

DEFINABLE FEATURE OF WORK : Site Cast Concrete

A. ACTIVITIES INCLUDED UNDER Site Cast Concrete -

Luedtke Engineering

1008A Furnish Rebar $135,000.00
1008B Place Concrete (2000 CY @ $250.00/CY) $500,000.00

$635,000.00

B. QUALITY CONTROL REQUIREMENTS -

SUBMITTALS REQUIRED -
00700 1      SF 1413 for Subcontracts Not submitted
03250 1 Expansion Joint Materials A Approved
03307 1 Batching and Mixing Equipment F Receipt
03307 2 Conveying and Placement Equipment F Receipt
03307 3 Reinforcing Steel (Mat Steel, Bar Steel A Approved
03307 4 Concrete Mixture Proportions; A Approved
03307 5 Cementitious Material A Approved
03307 6 Aggregates A Approved
03307 7 Manufacturer's Literature A Approved
03307 8 Batching & Mixing Equipment - Redi-Mix F Receipt
03307 9 Conveying & Placing Equipment - Redi-Mix F Receipt
03307 10 Concrete Mix Proportions - Redi-Mix A Approved
03307 11 Cementitious Material - Redi-Mix A Approved
03307 12 Aggregates - Redi Mix A Approved
03307 13 Manufacturer's Data;  AEA - Redi-Mix A Approved
03307 14 Manufacturer's Data; WRA - Redi-Mix A Approved
05500 2 Welders F Receipt
05552 4 Mill Certs - Ladder Grab Rails A Approved

C. QA/QC PUNCH LIST ITEMS -

INCLUDE ADDITIONAL COMMENTS ON DAILY REPORT

D. LABOR RATES -

LABOR BASIC FRINGE PLUS TOTAL
CLASSIFICATIONS RATE BENEFITS % WAGE/HR

Page 1 of 2

North & South Pier Repair, Baloney Harbor, MI 
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ABC Company, Inc. 



 

FY01 Repair of Portage Lake N & S Piers 12 Jul 2002
DACW35-01-C-0003  NA

Grand Haven Area Office

PREPARATORY INSPECTION WORKSHEET

DEFINABLE FEATURE OF WORK : Site Cast Concrete

E. REVIEW CONTRACT DRAWINGS AND SPECIFICATIONS -

DRAWING / SPEC. NO COMMENTS / CONFLICTS

DISCUSSED
Yes/ No/ NA

1.
2.
3.
4.

F. REPETITIVE DEFICIENCIES FOUND ON PREVIOUS PROJECTS -
DISCUSSED
Yes/ No/ NA

1.
2.
3.
4.

G. INSPECTION CHECKS -
IN COMPLIANCE

Yes/ No/ NA
1.
2.
3.
4.

H. JOB SITE SAFETY -
IN COMPLIANCE

Yes/ No/ NA
1.
2.
3.
4.

I. QUALITY ASSURANCE EVALUATION NOTES -
DISCUSSED
Yes/ No/ NA

1.
2.
3.
4.

Page 2 of 2
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A:\QC_Rpt.doc 

CONTRACTORS QUALITY CONTROL REPORT (QCR)
DAILY LOG OF CONSTRUCTION - CIVIL

REPORT NUMBER

DATE

PROJECT CONTRACT NUMBER

92

22 Jun 2001 - Friday

DACW35-01-C-0003  NAFY01 Repair of Portage Lake N & S Piers

CONTRACTOR WEATHER

Weather Caused No Delay
Temperature Min 80 °F, Max 63 °F; 0.01 IN Precipitation; 10 MPH Wind

Luedtke Engineering Company

QC NARRATIVES

Activities in Progress:
Set and drove 24 sheets of SSP

Installing Miscellaneous Steel Waler sections c/s 4+00W to 4+50W

123 Tons of Fill stone placed between existing structure and req'd SSP wall from c/s 6+25 W to 6+75W.

Safety Inspection / Safety Meetings:
Weekly Safety Meeting held today - Use of PPE - Hrad hats & Work Vests

PREP/INITIAL DATES (Preparatory and initial dates held and advance notice)

A preparatory inspection was held today for the following feature:
Miscellaneous Steel & Handrail

An initial inspection was held today for the following feature:
Miscellaneous Steel & Handrail

ACTIVITY START/FINISH

The following activity was started today:

Activity No Description
2001 Furnish & Place Fill Stone - 1st 18,000 Tons

No activities were finished today

QC REQUIREMENTS

The following 4 QC requirements were completed today:

Requirement No Type Description Results

CT-00001 QC Testing Check Plumbness of piles during driving Completed
CT-00002 QC Testing Check horizontal placement of piling (Check for Pile-Walk) Completed
CT-00003 QC Testing Check vibratory hammer driving rate for SSP -  12"/minute is the minimum rate.  If Completed

exceeded, switch to Impact hammer.
CT-00004 QC Testing Video Tape Interlocks of piling after driving SSP Completed

QA/QC PUNCH LIST (Describe QC Punch List items issued, Report QC and QA Punch List items corrected)

The following QC Punch List item was issued today:

Item No Location Description

QC-00001 4+25W Cut-off sheets to finish grade from 4+00W to 4+50W

No Punch List items were corrected today

CONTRACTORS ON SITE (Report first and/or last day contractors were on site)

No contractors had their first or last day on site today

LABOR HOURS

The following labor hours were Reported today: Number of Hours
Employer Labor Classification Employees Worked

Luedtke Engineering IRONWORKER 3.0 10.0
Luedtke Engineering PILE DRIVING SETTER 2.0 10.0

Page 1 of 2
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A:\QC_Rpt.doc  

CONTRACTORS QUALITY CONTROL REPORT (QCR)
DAILY LOG OF CONSTRUCTION - CIVIL

REPORT NUMBER

DATE

PROJECT CONTRACT NUMBER

92

22 Jun 2001 - Friday

DACW35-01-C-0003  NAFY01 Repair of Portage Lake N & S Piers

Luedtke Engineering PILE DRIVER OPERATOR 1.0 10.0
Total 6.0 30.0Total hours worked to date: 30.0

EQUIPMENT HOURS

The following equipment hours were Reported today: Standby Operating
Equipment ID Description Hours Hours

00000002 Vibratory Hammer 0.0 10.0
00000003 Arc Welder 0.0 8.0
00000004 Crane - 100' Boom 0.0 10.0

Total 0.0 28.0Total operating hours to date: 28.0

ACCIDENT REPORTING (Describe accidents)

No accidents reported today

CONTRACTOR CERTIFICATION On behalf of the contractor, I certify that this Report is complete and correct and all equipment and
material used and work performed during this Reporting period are in compliance with the contract
plans and specifications, to the best of my knowledge, except as noted above.

QC REPRESENTATIVE'S SIGNATURE DATE SUPERINTENDENT'S INITIALS DATE

Page 2 of 2
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TRANSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL SAMPLES, OR
MANUFACTURER'S CERTIFICATES OF COMPLIANCE

(Read instructions on the reverse side prior to initiating this form)

SECTION I - REQUEST FOR APPROVAL OF THE FOLLOWING ITEMS                                                                                                                                                                                                                        (This section will be initiated by the contractor)

DATE TRANSMITTAL NO.

TO: FROM: CONTRACT NO. CHECK ONE:
THIS IS A NEW TRANSMITTAL
THIS IS A RESUBMITTAL OF
TRANSMITTAL ___________

SPECIFICATION SEC. NO. (Cover only one section with each
transmittal)

PROJECT TITLE AND LOCATION CHECK ONE: THIS TRANSMITTAL IS
FOR        FIO        GOV'T. APPROVAL

ITEM
NO.

a.

DESCRIPTION OF ITEM SUBMITTED
(Type size, model number/etc.)

b.

MFG OR CONTR.
CAT., CURVE
DRAWING OR

BROCHURE NO.
(See instruction no. 8)

c.

NO.
OF

COPIES

d.

CONTRACT REFERENCE
DOCUMENT

SPEC.
PARA. NO.

e.

DRAWING
SHEET NO.

f.

FOR
CONTRACTOR

USE CODE

g.

VARIATION
(See

Instruction
No. 6)

h.

FOR
CE

USE
CODE

i.

REMARKS I certify that the above submitted items have been reviewed
in detail and are correct and in the strict conformance with the
contract drawings and specifications except as otherwise
stated.

NAME AND SIGNATURE OF CONTRACTOR

SECTION II - APPROVAL ACTION
ENCLOSURES RETURNED (List by item No.) NAME, TITLE AND SIGNATURE OF APPROVING AUTHORITY DATE

ENG FORM 4025-R, MAR 95 (ER 415-1-10) EDITION OF SEP 93 IS OBSOLETE. (Proponent: CEMP-CE)

06/06/2002 02486-37.2

02486

DACW35-01-C-0003  NA

Grand Haven Area Office
307 South Harbor Street
P. O. Box 629
Grand Haven, MI 49417

Luedtke Engineering Company

PO Box 111

Frankfort, MI 49635

FY01 Repair of Portage Lake N & S Piers Portage Lake, MI

X
02486-37.1

X

12 Production Test Results DATA 3 3.2.3.4 F

SHEET 1 OF 1

ABC Company, Inc 
555 Imagination Park Road 
Fantasy, MI  49494 

DACW35-02-C-####  NA 



SECTION  01999  Page

RMS

CODE

A/E
ASB
C
EPA
FAX
FIA
H
LOC
LRE
MDN
MEM
MFR
MSC
MTN
NTP
PNM
POC
QAR
QCR
RFI
RFP
S
SEG
SUB
TEL
VM

CORRESPONDENCE CODE

DESCRIPTION

ARCHITECT/ENGINEER
AS-BUILT INFORMATION
COE LETTER TO CONTRACTOR
U.S. ENVIRONMENTAL PROTECTION AGENCY
FACSIMILE TRANSMISSION
FREEDOM OF INFORMATION REQUEST
CONTRACTOR LETTER - FROM HOME OFFICE
LOCAL GOVERNMENT UNIT
DETROIT DISTRICT CORPS OF ENGINEERS
MICHIGAN DEPARTMENT OF NATURAL RESOURCES
COE IN-HOUSE MEMORANDUM
MEMORANDUM FOR RECORDS
MISCELLANEOUS CORRESPONDENCE
MINUTES OF MEETINGS
NOTICE TO PROCEED
PRICE NEGOTIATION MEMORANDUM
POINTS OF CONTACT LIST
QUALITY ASSURANCE REPORT
QUALITY CONTROL REPORT
CONTRACTOR REQUEST FOR INFORMATION
COE REQUEST FOR PROPOSAL TO CONTRACTOR
CONTRACTOR LETTER - FROM SITE OFFICE
SNELL ENVIRONMENTAL GROUP
SUBCONTRACTOR LETTER
TELEPHONE CONVERSATION RECORDS
VOICE-MAIL



SUBMITTAL FORM,Jan 96 PREVIOUS EDITION IS OBSOLETE PAGE 1 OF 8 PAGES

City of Wakefield Combined Sewer Separation Project Phase 1

01100 SD-01 Preconstruction Submittals
1.7.1   Accident Prevention Plan
1.7.2   Payrolls and Basic Records
1.7.3   G AOFProgress Chart
2.1.1   G ECDNon-listed, Non-Commercially

Active Stone or Material Source
1.4.8.2   G AOFSurvey Note Format
3.1   GVideo Cassettes

SD-07 Certificates
2.2   As-Built Technician's

Qualifications
2.2   G AOFAs-built Drawings
1.4.8.2   Survey Information

01101 SD-01 Preconstruction Submittals
1.2.2   G REDAdditional Property Agreements

01130 SD-01 Preconstruction Submittals
G AOFEnvironmental Protection Plan

01451 SD-01 Preconstruction Submittals
3.2   G AOFQuality Control Plan
3.6.1   Preparatory Inspection Checklist
3.6.2   Initial Inspection Checklist
3.8   Daily Inspection Reports
3.4.2   G AOFCQC System Manager
3.4.2   G AOFCQC System Manager

02220a SD-03 Product Data
G  AOFWork Plan

SUBMITTAL REGISTER
CONTRACT NO.

TITLE AND LOCATION CONTRACTOR

CONTRACTOR:
SCHEDULE DATES

CONTRACTOR
ACTION

APPROVING AUTHORITY

A
C
T
I
V
I
T
Y
 
N
O

T
R
A
N
S
M
I
T
T
A
L
 
N
O

S
P
E
C
 
S
E
C
T

DESCRIPTION

ITEM SUBMITTED

P
A
R
A
G
R
A
P
H

#
 
 
 
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N

G
O
V
T
 
O
R
 
A
/
E
 
R
E
V
W
R SUBMIT

APPROVAL
NEEDED

BY

MATERIAL
NEEDED

BY

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

DATE FWD
TO APPR

AUTH/

DATE RCD
FROM

CONTR

DATE FWD
TO OTHER
REVIEWER

DATE RCD
FROM OTH
REVIEWER

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

MAILED
TO

CONTR/

DATE RCD
FRM APPR

AUTH REMARKS

(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p) (q) (r)



SUBMITTAL FORM,Jan 96 PREVIOUS EDITION IS OBSOLETE PAGE 2 OF 8 PAGES

City of Wakefield Combined Sewer Separation Project Phase 1

02230a SD-01 Preconstruction Submittals
G  AOFConstruction Equipment
G  AOFWork Plan

Check Survey Reports
FIO

G  AOFUtility Verification
SD-03 Product Data

G  AOFMaterials Other Than Salable
Timber

02302 SD-06 Test Reports
1.8.6   G Gmaterial tests
1.8.6   G Gmaterial tests
2.1.7   G  AOFPipe bedding
1.8.4   G  AOFTopsoil tests
1.8.3   G  AOFTest for moisture-density relation
1.8.5   G  AOFDensity and moisture tests

SD-07 Certificates
1.8.1   G  AOFShoring and sheeting plan
1.8.2   G  AOFDewatering plan

02531 SD-02 Shop Drawings
Precast concrete manhole; G,
AOF.

Frames, covers, and gratings; G,
AOF.

SD-03 Product Data
2.1   Pipeline materials

SUBMITTAL REGISTER
CONTRACT NO.

TITLE AND LOCATION CONTRACTOR

CONTRACTOR:
SCHEDULE DATES

CONTRACTOR
ACTION

APPROVING AUTHORITY

A
C
T
I
V
I
T
Y
 
N
O

T
R
A
N
S
M
I
T
T
A
L
 
N
O

S
P
E
C
 
S
E
C
T

DESCRIPTION

ITEM SUBMITTED

P
A
R
A
G
R
A
P
H

#
 
 
 
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N

G
O
V
T
 
O
R
 
A
/
E
 
R
E
V
W
R SUBMIT

APPROVAL
NEEDED

BY

MATERIAL
NEEDED

BY

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

DATE FWD
TO APPR

AUTH/

DATE RCD
FROM

CONTR

DATE FWD
TO OTHER
REVIEWER

DATE RCD
FROM OTH
REVIEWER

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

MAILED
TO

CONTR/

DATE RCD
FRM APPR

AUTH REMARKS

(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p) (q) (r)



SUBMITTAL FORM,Jan 96 PREVIOUS EDITION IS OBSOLETE PAGE 3 OF 8 PAGES

City of Wakefield Combined Sewer Separation Project Phase 1

02531 SD-07 Certificates
G  AOFPortland Cement
G  AOFJoints

02630a SD-03 Product Data
3.3   G  AOFPlacing Pipe

SD-04 Samples
2.1   G  AOFPipe for Culverts and Storm

Drains
SD-07 Certificates

1.4   G  AOFResin Certification
1.4   G  AOFPipeline Testing
1.4   G  AOFHydrostatic Test on Watertight

Joints
1.4   G  AOFDetermination of Density
1.4   G  AOFFrame and Cover for Gratings

02721a SD-03 Product Data
G  AOFEquipment
G  AOFWaybills and Delivery Tickets

SD-06 Test Reports
G  AOFSampling and Testing

02722a SD-03 Product Data
G  AOFPlant, Equipment, and Tools
G  AOFWaybills and Delivery Tickets

SD-06 Test Reports
G  AOFSampling and testing
G  AOFField Density Tests

SUBMITTAL REGISTER
CONTRACT NO.

TITLE AND LOCATION CONTRACTOR

CONTRACTOR:
SCHEDULE DATES

CONTRACTOR
ACTION

APPROVING AUTHORITY

A
C
T
I
V
I
T
Y
 
N
O

T
R
A
N
S
M
I
T
T
A
L
 
N
O

S
P
E
C
 
S
E
C
T

DESCRIPTION

ITEM SUBMITTED

P
A
R
A
G
R
A
P
H

#
 
 
 
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N

G
O
V
T
 
O
R
 
A
/
E
 
R
E
V
W
R SUBMIT

APPROVAL
NEEDED

BY

MATERIAL
NEEDED

BY

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

DATE FWD
TO APPR

AUTH/

DATE RCD
FROM

CONTR

DATE FWD
TO OTHER
REVIEWER

DATE RCD
FROM OTH
REVIEWER

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

MAILED
TO

CONTR/

DATE RCD
FRM APPR

AUTH REMARKS

(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p) (q) (r)



SUBMITTAL FORM,Jan 96 PREVIOUS EDITION IS OBSOLETE PAGE 4 OF 8 PAGES

City of Wakefield Combined Sewer Separation Project Phase 1

02731a SD-03 Product Data
G  AOFEquipment

SD-06 Test Reports
G  AOFSampling and Testing

3.11   G  AOFDensity Tests
02741a SD-03 Product Data

2.3   G  AOFMix Design
3.8   GContractor Quality Control

AOF
GMaterial Acceptance and Percent

Payment
SD-04 Samples

2.2   G  AOFAsphalt Cement Binder
2.1   G  AOFAggregates

SD-06 Test Reports
2.1   G  AOFAggregates
3.8.2.10   G  AOFQC Monitoring

SD-07 Certificates
2.2   G  AOFAsphalt Cement Binder
3.4   G  AOFTesting Laboratory

02748A SD-03 Product Data
Waybills and Delivery Tickets

SD-06 Test Reports
3.7   Sampling and Testing

02761 SD-03 Product Data

SUBMITTAL REGISTER
CONTRACT NO.

TITLE AND LOCATION CONTRACTOR

CONTRACTOR:
SCHEDULE DATES

CONTRACTOR
ACTION

APPROVING AUTHORITY

A
C
T
I
V
I
T
Y
 
N
O

T
R
A
N
S
M
I
T
T
A
L
 
N
O

S
P
E
C
 
S
E
C
T

DESCRIPTION

ITEM SUBMITTED

P
A
R
A
G
R
A
P
H

#
 
 
 
 

C
L
A
S
S
I
F
I
C
A
T
I
O
N

G
O
V
T
 
O
R
 
A
/
E
 
R
E
V
W
R SUBMIT

APPROVAL
NEEDED

BY

MATERIAL
NEEDED

BY

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

DATE FWD
TO APPR

AUTH/

DATE RCD
FROM

CONTR

DATE FWD
TO OTHER
REVIEWER

DATE RCD
FROM OTH
REVIEWER

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

MAILED
TO

CONTR/

DATE RCD
FRM APPR

AUTH REMARKS

(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p) (q) (r)



SUBMITTAL FORM,Jan 96 PREVIOUS EDITION IS OBSOLETE PAGE 5 OF 8 PAGES

City of Wakefield Combined Sewer Separation Project Phase 1

02761 Reflective media for roads and
streets; G, AOF.

Paints for roads and streets; G,
AOF.

waterborne Marking Material
Thermoplastic compounds
Raised Pavement Markers

SD-06 Test Reports
Reflective media for roads and
streets; G, AOF.

Paints for roads and streets; G,
AOF.

Waterborne Marking Material
Thermoplastic compounds
Raised Pavement Markers

SD-07 Certificates
Reflective media for roads and
streets; G, AOF.

Paints for roads and streets; G,
AOF.

Thermoplastic compounds
Construction equipment list; G,
AOF.

SD-08 Manufacturer’s Instructions
Paints for roads and streets; G,
AOF.

SUBMITTAL REGISTER
CONTRACT NO.

TITLE AND LOCATION CONTRACTOR

CONTRACTOR:
SCHEDULE DATES

CONTRACTOR
ACTION

APPROVING AUTHORITY

A
C
T
I
V
I
T
Y
 
N
O

T
R
A
N
S
M
I
T
T
A
L
 
N
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S
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C
 
S
E
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T

DESCRIPTION

ITEM SUBMITTED

P
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BY
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E
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OF

ACTION

DATE FWD
TO APPR

AUTH/

DATE RCD
FROM

CONTR

DATE FWD
TO OTHER
REVIEWER

DATE RCD
FROM OTH
REVIEWER

A
C
T
I
O
N
 
C
O
D
E

DATE
OF

ACTION

MAILED
TO

CONTR/

DATE RCD
FRM APPR

AUTH REMARKS

(a) (b) (c) (d) (e) (f) (g) (h) (i) (j) (k) (l) (m) (n) (o) (p) (q) (r)



SUBMITTAL FORM,Jan 96 PREVIOUS EDITION IS OBSOLETE PAGE 6 OF 8 PAGES

City of Wakefield Combined Sewer Separation Project Phase 1

02761 Thermoplastic compounds
02770a SD-03 Product Data

G  AOFConcrete
SD-06 Test Reports

G  AOFField Quality Control
02921a SD-03 Product Data

G  AOFEquipment
G  AOFSurface Erosion Control Material
G  AOFChemical Treatment Material
G  AOFDelivery
G  AOFFinished Grade and Topsoil
G  AOFTopsoil
G  AOFQuantity Check
G  AOFSeed Establishment Period
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SECTION 02220A

DEMOLITION

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1 (1996) U.S. Army Corps of Engineers Safety 
and Health Requirements Manual

1.2   GENERAL REQUIREMENTS

The work includes demolition, salvage of identified items and materials, 
and removal of resulting rubbish and debris.  Rubbish and debris shall be 
removed from Government property daily, unless otherwise directed, to avoid 
accumulation at the demolition site.  Materials that cannot be removed 
daily shall be stored in areas specified by the Contracting Officer.  In 
the interest of occupational safety and health, the work shall be performed 
in accordance with EM 385-1-1, Section 23, Demolition, and other applicable 
Sections.  In the interest of conservation, salvage shall be pursued to the 
maximum extent possible (in accordance with Section 01572, CONSTRUCTION AND 
DEMOLITION WASTE MANAGEMENT, if applicable); salvaged items and materials 
shall be disposed of as specified.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330, SUBMITTAL PROCEDURES:

SD-03 Product Data

Work Plan; G, AOF

  The procedures proposed for the accomplishment of the work.  The 
procedures shall provide for safe conduct of the work, including 
procedures and methods to provide necessary supports, lateral 
bracing and shoring when required, careful removal and disposition 
of materials specified to be salvaged, protection of property 
which is to remain undisturbed, coordination with other work in 
progress, and timely disconnection of utility services.  The 
procedures shall include a detailed description of the methods and 
equipment to be used for each operation, and the sequence of 
operations in accordance with EM 385-1-1.

SECTION 02220a  Page 2



City of Wakefield Combined Sewer Separation Project Phase 1 WKFDPHS1

1.4   DUST CONTROL

The amount of dust resulting from demolition shall be controlled to prevent 
the spread of dust to occupied portions of the construction site and to 
avoid creation of a nuisance in the surrounding area.  Use of water will 
not be permitted when it will result in, or create, hazardous or 
objectionable conditions such as ice, flooding and pollution.

1.5   PROTECTION

1.5.1   Protection of Personnel

During the demolition work the Contractor shall continuously evaluate the 
condition of the structure being demolished and take immediate action to 
protect all personnel working in and around the demolition site.  No area, 
or section will be allowed to be left standing without sufficient bracing, 
shoring, or lateral support to prevent collapse or failure while workmen 
remove debris or perform other work in the immediate area.

1.5.2   Protection of Structures

Structural components that are designed and constructed to stand without 
lateral support or shoring, and are determined to be in stable condition, 
shall remain standing without additional bracing, shoring, of lateral 
support until demolished, unless directed otherwise by the Contracting 
Officer.  The Contractor shall ensure that no elements determined to be 
unstable are left unsupported and shall be responsible for placing and 
securing bracing, shoring, or lateral supports as may be required as a 
result of any cutting, removal, or demolition work performed under this 
contract.

1.5.3   Protection of Existing Property

Before beginning any demolition work, the Contractor shall survey the site 
and examine the drawings and specifications to determine the extent of the 
work.  The Contractor shall take necessary precautions to avoid damage to 
existing items to remain in place, to be reused, or to remain the property 
of the Government; any damaged items shall be repaired or replaced as 
approved by the Contracting Officer.  The Contractor shall coordinate the 
work of this section with all other work and shall construct and maintain 
shoring, bracing, and supports as required.  The Contractor shall ensure 
that structural elements are not overloaded and shall be responsible for 
increasing structural supports or adding new supports as may be required as 
a result of any cutting, removal, or demolition work performed under this 
contract.

1.5.4   Protection of Trees

Trees within the project site which might be damaged during demolition, and 
which are indicated to be left in place, shall be protected by a 6 foot 
high fence.  The fence shall be securely erected a minimum of 5 feet from 
the trunk of individual trees or follow the outer perimeter of branches or 
clumps of trees.  Any tree designated to remain that is damaged during the 
work under this contract shall be replaced in kind or as approved by the 
Contracting Officer.

1.5.5   Environmental Protection

The work shall comply with the requirements of Section 01130, ENVIRONMENTAL 
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PROTECTION.

1.6   BURNING

The use of burning at the project site for the disposal of refuse and 
debris will not be permitted.

1.7   USE OF EXPLOSIVES

Use of explosives will not be permitted.

1.8   AVAILABILITY OF WORK AREAS

Areas in which the work is to be accomplished will be available in 
accordance with local requirements.

PART 2   PRODUCTS (Not Applicable)

PART 3   EXECUTION

3.1   EXISTING STRUCTURES

Existing structures indicated shall be removed as indicated.  Sidewalks, 
curbs, gutters and street light bases shall be removed as indicated.

3.2   UTILITIES

When utility lines are encountered that are not indicated on the drawings, 
the Contracting Officer shall be notified prior to further work in that 
area.

3.3   FILLING

Holes, and other hazardous openings shall be filled in accordance with 
Section 02302N, EXCAVATION, BACKFILLING, AND COMPACTING FOR UTILITIES.

3.4   DISPOSITION OF MATERIAL

Title to material and equipment to be demolished, except Government salvage 
and historical items, is vested in the Contractor upon receipt of notice to 
proceed.  The Government will not be responsible for the condition, loss or 
damage to such property after notice to proceed.

3.4.1   Salvageable Items and Material

Contractor shall salvage items and material to the maximum extent possible.

3.4.1.1   Material Salvaged for the Contractor

Material salvaged for the Contractor shall be stored as approved by the 
Contracting Officer and shall be removed from Government property before 
completion of the contract.  Material salvaged for the Contractor shall not 
be sold on the site.

3.4.1.2   Items Salvaged for the Government

Salvaged items to remain the property of the Government shall be removed in 
a manner to prevent damage, and packed or crated to protect the items from 
damage while in storage or during shipment.  Items damaged during removal 
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or storage shall be repaired or replaced to match existing items.  
Containers shall be properly identified as to contents.  The following 
items reserved as property of the Government shall be delivered to the 
areas designated: Item directed by the Contracting Officer.

3.4.1.3   Items Salvaged for the Using Service

The following items reserved as property of the using service shall be 
removed prior to commencement of work under this contract:  Item directed 
by the Contracting Officer.

3.4.1.4   Historical Items

Historical items shall be removed in a manner to prevent damage.  The 
following historical items shall be delivered to the Government for 
disposition:  Corner stones, contents of corner stones, and document boxes 
wherever located on the site.

3.4.2   Unsalvageable Material

Concrete, masonry, and other noncombustible material, except concrete 
permitted to remain in place, shall be disposed of in the disposal area 
located and approved by the Contracting Officer.  The fill in the disposal 
area shall remain below elevation and after disposal is completed, the 
disposal area shall be uniformly graded to drain.  Combustible material 
shall be disposed of off the site.

3.5   CLEAN UP

Debris and rubbish shall be removed from holes and similar excavations. 
Debris shall be removed and transported in a manner that prevents spillage 
on streets or adjacent areas.  Local regulations regarding hauling and 
disposal shall apply.

3.6   PAVEMENTS

Existing pavements designated for removal shall be saw cut and removed in 
accordance with the details shown on the drawings and to the limits and 
depths indicated on the drawings.

    -- End of Section --
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SECTION 02230A

SITE WORK

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

 MICHIGAN DEPARTMENT OF TRANSPORTATION (MDOT)

MDOT SEC 150 Standard Specifications for Construction,
"MOBILIZATION"; Dated 2003

MDOT SEC 201 Standard Specifications for Construction,
"CLEARING"; Dated 2003

MDOT SEC 202  Standard Specifications for Construction,
"REM TREES STRUMS AND CORDUROY"; Dated 2003

MDOT SEC 205 Standard Specifications for Construction,
"ROADWAY EARTHWORK"; Dated 2003

MDOT SEC 208 Standard Specifications for Construction,
"SOIL EROSION AND SEDIMENTATION CONTROL"; 
Dated 2003

  MDOT SEC 808    Standard Specifications for Construction,
  "FENCING"; Dated 2003

  MDOT SEC 813    Standard Specifications for Construction,
  "SLOPE PROTECTION"; Dated 2003

  MDOT SEC 907   Standard Specifications for Construction,
  "FENCING MATERIALS"; Dated 2003

  MDOT SEC 916    Standard Specifications for Construction,
  "EROSION CONTROL MATERIALS"; Dated 2003

  

  

1.2   DEFINITIONS

1.2.1   Clearing

Clearing shall consist of the felling, trimming, and cutting of trees into 
sections and the satisfactory disposal of the trees and other vegetation 
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designated for removal, including down timber, snags, brush, and rubbish 
occurring in the areas to be cleared.

1.2.2   Grubbing

Grubbing shall consist of the removal and disposal of stumps, roots larger 
than  3 inches in diameter, and matted roots from the designated grubbing 
areas.

1.2.2.1   Protection of Trees

Existing trees indicated as requiring protection shall be fenced to protect 
branches, roots, and trunks from construction damage.  Root zones shall of 
existing plants shall be protected from trenching and compaction during 
construction.  The Contractor shall repair any damage to existing trees and 
shrubs, and replace existing plants which are extensively damaged or die as 
a result of construction damage.  The Contractor shall maintain tree 
protection during the entire length of construction.

1.3   WORK AND STORAGE

The Contractor shall locate and seek approval in writing from the 
Government for a work and storage area prior to mobilization on-site and 
will utilize this area as a stockpile/staging area to the maximum extent 
possible.  Under no circumstances shall the work and storage area be 
located within a regulated wetland area.

As material is excavated, it may be temporarily stockpiled in the work and 
storage area prior to disposal.  The temporary stockpiles shall not exceed 
8 feet in height or have a slope greater than 1V:2H.  Surface stockpiles 
shall be maintained in neat and well drained condition.  At the completion 
of the work, all temporarily stockpiled materials shall have been placed in 
the work, in the required locations, or at a location as directed by the 
Government.  All temporarily stockpiled material is to be removed from it's 
temporary location and the area finish graded and reseeded in accordance 
with Section 02921a, SEEDING.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330, SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Construction Equipment; G, AOF

At least ten (10) calendar days prior to starting work, a list of 
all equipment, tools and machines, including their sizes, 
capacities and operating speeds, to be used in the performance of 
the work, shall be submitted.  All equipment shall be maintained 
in satisfactory working condition at all times.

Work Plan; G, AOF

At least ten (10) calendar days prior to proceeding with the work 
at the site, submit a work plan for the work required under this 
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Section.  The plan shall include a description of the means, 
methods, procedures, and sequence in which the required work will 
be performed.  The protective measures which will be taken to 
prevent damage to areas outside the specified work area shall be 
described.  The proposed location of the Work and Storage area 
including all necessary documentation from the landowner, to 
include assurance the location is not within a regulated wetland 
area.  The proposed locations of temporary stockpiles or excavated 
material shall be described in detail.  The locations of equipment 
storage, vehicle parking, office trailers, and other Contractor 
facilities shall be described and shown.

Check Survey Reports; FIO

A copy of the records of each check survey shall be provided on 
the next work day following the survey.

Utility Verification; G, AOF

The Contractor shall submit all utility correspondence including 
verification of buried utilities no later than 10 calendar days 
following notice to proceed.  The Contractor shall also include a 
schedule of regular meetings anticipated with the utility 
companies during critical work stages in the vicinity of the 
buried utilities.

SD-03 Product Data

Materials Other Than Salable Timber; G, AOF

  Written permission to dispose of such products on private 
property shall be filed with the Contracting Officer.

1.3.1   EXISTING CONDITIONS

A.   In accordance with Michigan Act 53 Public Acts of 1974, the Contractor 
shall contact "Miss Dig" 1-800-482-7171 three (3) working days prior to any 
excavation.  

B.   The Contractor shall become familiar with the existing site conditions 
prior to bidding.

1.3.2   REGULATORY REQUIREMENTS

A.   Conform to applicable code for disposal of debris.

B.   Conform to all federal, state and local permit requirements for 
construction within the waterway regarding dredged and/or fill material.

C.   Coordinate reconstruction activities including clearing, filling and 
excavation with utility companies.

1.3.3   CHECK SURVEYS

The Contractor shall verify elevations and dimensions as shown on the 
construction drawings and notify the Contracting Officer's Representative 
(COR)of any discrepancies.  Before beginning any excavation work, the 
Contractor shall survey the site and examine the drawings and 
specifications to determine the extent of work.  The Contractor shall 
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coordinate the work of this section will all other work and shall construct 
and maintain cofferdams, shoring (if required), bracing, and supports as 
required.  The Contractor shall verify all tree removal and protection with 
the Existing Tree Schedule as shown on the drawings.  Trees which are not 
indicated on the Existing Tree Schedule shall be brought to the COR's 
attention and shall require removal if within the work area.

PART 2   PRODUCTS 

2.1   MATERIALS

2.1   Tree Protection

Materials for fencing of trees to be protected are at the Contractor's 
option subject to the approval of the Government.  Minimum acceptable 
materials are standard 42 inch wood and wire snow fence or wire farm fence 
supported by studded "T" posts.

2.2   Fencing

All materials for fencing shall conform to specifications contained in MDOT 
SEC 808 and MDOT SEC 907.

PART 3   EXECUTION

3.1   Mobilization and Demobilization

Mobilization and demobilization shall conform to specifications contained 
in MDOT SEC 150.

3.2   EROSION CONTROL

Erosion control shall conform to specifications contained in MDOT SEC 208, 
MDOT SEC 916, and as follows. Protect existing drainage swales, streams and 
water impoundments from sediment and pollutants resulting from construction 
activities.  Erosion control materials and methods shall be maintained 
during construction.  Reroute drainage around site to prevent water from 
coming in contact with disturbed areas.  All water leaving the work site 
shall comply with State of Michigan permit requirements or shall have less 
than 50 parts per million (ppm) suspended solids or no visible sediment 
whichever is more stringent.  Contractor shall provide an erosion control 
plan as specified in paragraph SUBMITTALS.  At a minimum, silt fencing 
shall be placed around the perimeter of the required construction limits, 
as indicated on the drawings and in the channel to act as a turbidity 
curtain during channel excavation operations.  The Contractor shall ensure 
the bottom edge of the silt fencing is buried throughout the duration of 
construction.  All methods of erosion control including, but not limited 
to, filter bags, sand bags, and silt fencing shall be in accordance with 
MDOT SEC 208 and dependent on site conditions.

3.3   TEMPORARY FENCING

Temporary fencing shall conform to specifications contained in MDOT SEC 808, 
MDOT SEC 907, and as follows. Fencing must be erected around work site to 
restrict public access.  Acceptable types are chain link, high-density 
polyethylene fencing and wood snow fencing.  Gates shall be provided at 
vehicle access points.

3.4   CLEARING
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Clearing shall conform to specifications contained in MDOT SEC 201, and as 
follows. Trees, stumps, roots, brush, and other vegetation in areas to be 
cleared shall be cut off flush with or below the original ground surface, 
except such trees and vegetation as may be indicated or directed to be left 
standing.  Trees designated to be left standing within the cleared areas 
shall be trimmed of dead branches  1-1/2 inches or more in diameter and 
shall be trimmed of all branches the heights indicated or directed.  Limbs 
and branches to be trimmed shall be neatly cut close to the bole of the 
tree or main branches.  Cuts in Oak treaks during the spring and Elm trees 
during the growing season more than  1-1/2 inches in diameter shall be 
painted with an approved tree-wound paint.  Tree-wound paint shall not be 
applied to any other trees.  Trees and vegetation to be left standing shall 
be protected from damage incident to clearing, grubbing, and construction 
operations by the erection of barriers or by such other means as the 
circumstances require.  Clearing shall also include the removal and 
disposal of structures that obtrude, encroach upon, or otherwise obstruct 
the work.

3.4.1   Tree Protection

A.   Fence existing trees to remain at outer edge of tree branching as 
minimum or as approved by Government.

1.   Install tree protection prior to the start of any other 
construction activities, materials delivery or storage on site.

2.   Maintain tree protection throughout project construction and 
until removal is approved by Government.

B.   Protect root zones of existing trees to remain from compaction during 
construction.

1.   Construction vehicles and/or construction workers vehicle 
parking, and storage of construction materials is not permitted 
inside the drip line (spread or branches) of trees to remain.  All 
excavation required within the drip line of trees to remain shall 
be performed by hand.

2.   Construction roads shall not pass beneath the drip line of 
trees to remain unless approved by COR.

3.4.2   Tree Repair

A.   Remove any branches which are damaged or die as a result of 
construction.

B.   Make all cuts back to a bud, branch or main trunk.

C.   Make all cuts flush, leaving no stubs.  Proper cutting techniques 
shall be used to prevent bark stripping on adjacent stems or branches.

D.   Trees bruised or scarred during construction shall have the injured 
cambium layer traced back to living tissue and removed.  Wounds should be 
tapered longitudinally to promote sap flow and healing to entire perimeter 
of wound.

E.   Smooth and shape all wounds so as not to retain water.
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3.4.3   Tree Replacement

A.   Replace any existing trees scheduled to remain which are extensively 
damaged such as to change the natural habit or shape of the plant; or which 
die as a result of construction damage.

1.   Replace in size and kind any trees 6" and less in diameter 
measured 6" above the base.

2.   Replace trees larger than 6" in diameter with trees of the 
same kind having a minimum diameter of 6" measured 6" above the 
base.

3.5   GRUBBING

Grubbing shall conform to specifications contained in MDOT SEC 201, MDOT 
SEC 202, and as follows. Material to be grubbed, together with logs and 
other organic or metallic debris not suitable for foundation purposes, 
shall be removed to a depth of not less than  18 inches below the original 
surface level of the ground in areas indicated to be grubbed and in areas 
indicated as construction areas under this contract, such as  areas to be 
paved.  Depressions made by grubbing shall be filled with suitable material 
and compacted to make the surface conform with the original adjacent 
surface of the ground.

3.5.1   TRENCHING

Trenching shall conform to specifications contained in MDOT SEC 205, and as 
follows.

A.   Trenching within the drip lines of trees to remain should be avoided 
whenever possible. If required to properly execute construction, no 
trenching operations shall exceed the following minimum distances as 
measured from the base of the plant:

Less than 6" trunk diameter      - 8' min.
6"-12" trunk diameter         - 12' min.
Greater than 12" trunk diameter   - 16' min.

 
B.   Trenching closer to trees than indicated herein shall be approved by the 
Government prior to trenching.  Any trenching required within the drip line 
of trees, required to execute the work will necessitate tunneling under the 
larger roots and shall be approved by the COR prior to construction.

3.5.2   DISPOSAL OF MATERIALS

Sidewalk removal, logs, stumps, roots, brush, rotten wood, and other refuse 
from the clearing and grubbing operations shall be promptly disposed of 
outside the limits of Government-controlled land at the Contractor's 
responsibility, except when otherwise directed in writing.  Burning or 
burial of material on site is strictly prohibited.  Such directive will 
state the conditions covering the disposal of such products and will also 
state the areas in which they may be placed.  The Contractor shall be 
responsible for compliance with all Federal, State, and Local laws and 
regulations related to proper disposal of materials.

3.6   TREE REMOVAL

Tree removal shall conform to specifications contained in MDOT SEC 201, 
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MDOT SEC 202, and as follows. Where indicated or directed, trees and stumps 
that are designated as trees shall be removed from areas outside those 
areas designated for clearing and grubbing.  This work shall include the 
felling of such trees and the removal of their stumps and roots as 
specified in paragraph GRUBBING. Trees shall be disposed of as specified in 
paragraph DISPOSAL OF MATERIALS.

3.7   DISPOSAL OF MATERIALS

3.7.1   Materials Other Than Salable Timber

Logs, stumps, roots, brush, rotten wood, and other refuse from the clearing 
and grubbing operations, except for salable timber, shall be disposed of  
outside the project limits at the Contractor's responsibility, except when 
otherwise directed in writing.  Such directive will state the conditions 
covering the disposal of such products and will also state the areas in 
which they may be placed.

3.7.1.1   Pavement Removal

Pavement removal shall conform to specifications contained in MDOT SEC 204.

3.7.1.2   Pavement Cold Milling

Pavement Cold Milling shall conform to specifications contained in MDOT SEC 
502.

        -- End of Section --
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SECTION 02302N

EXCAVATION, BACKFILLING, AND COMPACTING FOR UTILITIES

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN CONCRETE PIPE ASSOCIATION (ACPA)

ACPA 01-103 (1990) Concrete Pipe Installation Manual

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 698 (1991) Laboratory Compaction 
Characteristics of Soil Using Standard 
Effort (12,400 ft-lbf/ft (600 kN-m/m))

ASTM D 1556 (1990; R 1996) Density and Unit Weight of 
Soil in Place by the Sand-Cone Method

ASTM D 1557 (1991) Laboratory Compaction 
Characteristics of Soil Using Modified 
Effort (56,000 ft-lbf/ft (2,700 kN-m/m))

ASTM D 1586 (1984; R 1992) Penetration Test and 
Split-Barrel Sampling of Soils

ASTM D 2487 (1993) Classification of Soils for 
Engineering Purposes (Unified Soil 
Classification System)

ASTM D 2922 (1996) Density of Soil and Soil-Aggregate 
in Place by Nuclear Methods (Shallow Depth)

ASTM D 3017 (1996) Water Content of Soil and Rock in 
Place by Nuclear Methods (Shallow Depth)

ASTM D 3786 (1987) Hydraulic Bursting Strength of 
Knitted Goods and Nonwoven Fabrics - 
Diaphragm Bursting Strength Tester Method

ASTM D 4253 (1993) Maximum Index Density of Soils 
Using a Vibratory Table

ASTM D 4254 (1991) Minimum Index Density and Unit 
Weight of Soils and Calculation of 
Relative Density

ASTM D 4355 (1992) Deterioration of Geotextiles from 
Exposure to Ultraviolet Light and Water 
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(Xenon-Arc Type Apparatus)

ASTM D 4491 (1996) Water Permeability of Geotextiles 
by Permittivity

ASTM D 4533 (1991; R 1996) Trapezoid Tearing Strength 
of Geotextiles

ASTM D 4632 (1991; R 1996) Grab Breaking Load and 
Elongation of Geotextiles

ASTM D 4751 (1995) Determining Apparent Opening Size 
of a Geotextile

ASTM D 4759 (1988; R 1996) Determining the 
Specification Conformance of Geosynthetics

ASTM D 4833 (1988; R 1996) Index Puncture Resistance 
of Geotextiles, Geomembranes, and Related 
Products

U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1 (1996) Safety and Health Requirements 
Manual

MICHIGAN DEPARTMENT OF TRANSPORTATION (MDOT)

MDOT SEC 902 Standard Specification for Construction, 
"AGGREGATES"; Dated 2003

MDOT SEC 902 Standard Specification for Construction, 
"AGGREGATES"; Dated 2003

1.2   DEFINITIONS

1.2.1   Backfill

Material used in refilling a cut, trench or other excavation.

1.2.2   Cohesive Materials

Soils classified by ASTM D 2487 as GC, SC, ML, CL, MH, and CH. Materials 
classified as GM and SM will be identified as cohesive only when fines have 
a plasticity index greater than zero.

1.2.3   Cohesionless Materials

Soils classified by ASTM D 2487 as GW, GP, SW, and SP.  Materials 
classified as GM and SM will be identified as cohesionless only when the 
fines have a plasticity index of zero.

1.2.4   Compaction

The process of mechanically stabilizing a material by increasing its 
density at a controlled moisture condition.  "Degree of Compaction" is 
expressed as a percentage of the maximum density obtained by the test 
procedure described in ASTM D 698 or ASTM D 1557 for general soil types, 
abbreviated in this specification as "95 percent ASTM D 698 maximum 
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density."

1.2.5   Granular Pipe Bedding

A dense, well-graded aggregate mixture of sand, gravel, or crushed stone 
(mixed individually, in combination with each other, or with suitable 
binder soil) placed on a subgrade to provide a suitable foundation for 
pipe.  Granular bedding material may also consist of poorly graded sands or 
gravels where fast draining soil characteristics are desired.

1.2.6   Hard Material

Weathered rock, dense consolidated deposits, or conglomerate materials 
(excluding man made materials such as concrete) which are not included in 
the definition of "rock" but which usually require the use of heavy 
excavation equipment, ripper teeth, or jack hammers for removal. Material 
indicated in the soil boring logs as having a standard penetration 
resistance as determined by ASTM D 1586 between 60 and 600 blows per foot 
is arbitrarily defined herein as "Hard Material."

1.2.7   In-Situ Soil

Existing in place soil.

1.2.8   Lift

A layer (or course) of soil placed on top of subgrade or a previously 
prepared or placed soil in a fill or backfill.

1.2.9   Porous Fill

A granular soil material having a large void ratio when placed and 
compacted, allowing a free flow of fluid to or from the surrounding soil, 
with no more than 5 percent of the material passing the No. 200 Sieve.

1.2.10   Refill

Material placed in excavation to correct overcut in depth.

1.2.11   Rock

Solid homogeneous interlocking crystalline material with firmly cemented, 
laminated, or foliated masses or conglomerate deposits, neither of which 
can be removed without systematic drilling and the use of expansion jacks 
or feather wedges, or the use of backhoe-mounted pneumatic hole punchers or 
rock breakers; also large boulders, buried masonry, or concrete other than 
pavement exceeding 1/2 cubic yard in volume.  Removal of "hard material" 
will not be considered rock excavation because of intermittent use of 
backhoe-mounted pneumatic hole puncher or rock breaker that is performed 
merely to increase production.  Material identified in the soil boring logs 
as having a standard penetration resistance as determined by ASTM D 1586 
greater than 600 blows per foot is arbitrarily defined herein as "Rock."

1.2.12   Topsoil

In natural or undisturbed soil formations, the fine-grained, weathered 
material on the surface or directly below any loose or partially decomposed 
organic matter.  Topsoil may be a dark-colored, fine, silty, or sandy 
material with a high content of well decomposed organic matter, often 
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containing traces of the parent rock material.  Gradation and material 
requirements specified herein apply to all topsoil references in this 
contract.  The material shall be representative of productive soils in the 
vicinity.

1.2.13   Unyielding Material

Rock rib, ridge, rock protrusion, or soil with cobbles in the trench bottom 
requiring a covering of finer grain material or special bedding to avoid 
bridging in the pipe or conduit.

1.2.14   Unsatisfactory Material

In-Situ soil or other material which can be identified as having 
insufficient strength characteristics or stability to carry intended loads 
in the trench without excessive consolidation or loss of stability.  Also 
backfill material which contains refuse, frozen material, large rocks, 
debris, soluble particles, and other material which could damage the pipe 
or cause the backfill not to compact.  Materials classified as PT, OH, or 
OL by ASTM D 2487 are unsatisfactory.

1.2.15   Unstable Material

Material in the trench bottom which lacks firmness to maintain alignment 
and prevent joints from separating in the pipe, conduit, or appurtenance 
structure during backfilling.  This may be material otherwise identified as 
satisfactory which has been disturbed or saturated.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330, SUBMITTAL PROCEDURES:

SD-06 Test Reports

Trench backfill material tests; G, AOF

Pipe bedding; G, AOF

material tests;  G, AOF

Topsoil tests; G, AOF

Test for moisture-density relation; G, AOF

Density and moisture tests; G, AOF

Submit Test reports within 15 days of completion.

SD-07 Certificates

Shoring and sheeting plan; G, AOF

Dewatering plan; G, AOF

Submit plans within 10 days of award of contract.
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1.4   REGULATORY REQUIREMENTS

Materials and workmanship specified herein with reference to MDOT State 
Standard shall be in accordance with the referenced articles, sections, and 
paragraphs of the standard except that contractual and payment provisions 
do not apply.  Where the term "Engineer" is used, it shall mean the 
Contracting Officer.  Where the term "state" is used, it shall mean 
"Federal Government."

1.5   DELIVERY, STORAGE, AND HANDLING

Deliver and store materials in a manner to prevent contamination, 
segregation, freezing, and other damage.  Store synthetic fiber filter 
fabric to prevent exposure to direct sunlight.

1.6   CRITERIA FOR BIDDING

Base bids on the following criteria:

a.  Surface elevations are as indicated.

b.  No pipes or other man-made obstructions, except those indicated, 
will be encountered.

c.  The character of the material to be excavated or found in the 
trench is as indicated.  In addition to rock as indicated and as 
defined in paragraph entitled "Definitions," hard material in the 
form of conglomerate clay, sand, silt, or gravel will be 
encountered.  Remove such hard material to the lines and grades 
indicated regardless of the hardness or quantity.  Removal of rock 
to the lines and grades indicated shall be done at the unit price 
bid for "Rock Excavation."  Base bids on cubic yards of rock 
excavation.

d.  Ground water elevations indicated are those existing at the time 
subsurface investigations were made and do not necessarily 
represent ground water elevation at the time of construction. 

e.  Suitable backfill and bedding material in the quantities required 
is not available at the project site.

f.  Blasting will not be permitted.

1.7   PROTECTION

1.7.1   Dewatering Plan

Base on site surface and subsurface conditions, available soil and 
hydrological data.

1.7.2   Utilities

Miss-Dig shall be called three (3) working days prior to the start of 
construction to verify the location of the existing utilities. Movement of 
construction machinery and equipment over pipes and utilities during 
construction shall be at the Contractor's risk.  Perform work adjacent to 
utilities as indicated in accordance with procedures outlined by utility 
company.  Excavation made with power-driven equipment is not permitted 

SECTION 02302  Page 7



City of Wakefield Combined Sewer Separation Project Phase 1 WKFDPHS1

within two feet of marked utility or subsurface construction.  For work 
immediately adjacent to or for excavations exposing a utility or other 
buried obstruction, excavate by hand.  Start hand excavation on each side 
of the indicated obstruction and continue until the obstruction is 
uncovered or until clearance for the new grade is assured.  Support 
uncovered lines or other existing work affected by the contract excavation 
until approval for backfill is granted by the Contracting Officer.  Report 
damage to utility lines or subsurface construction immediately to the 
Contracting Officer.

1.8   QUALITY ASSURANCE

1.8.1   Shoring and Sheeting Plan

Describe materials of shoring system to be used.  Indicate whether or not 
components will remain after filling or backfilling.  Provide plans, 
sketches, or details along with calculations by a professional engineer 
registered in any jurisdiction.  Indicate sequence and method of 
installation and removal.

1.8.2   Dewatering Plan

Describe methods for removing collected water from open trenches and 
diverting surface water or piped flow away from work area.  Record 
performance and effectiveness of method or system in use and submit weekly.

1.8.3   Test for moisture-density relation

Submit 7 days prior to commencing utility excavation.

1.8.4   Topsoil tests

Submit topsoil tests verifying conformance to required parameters prior to 
commencing seeding operations.

1.8.5   Density and moisture tests

Submit field test data not listed above sufficiently in advance of 
construction so as not to delay work.  Submit within 14 days of test date.

1.8.6   Trench backfill material tests

Submit field test data not listed above sufficiently in advance of 
construction so as not to delay work.  Submit within 14 days of test date.

PART 2   PRODUCTS

2.1   SOIL MATERIALS

Provide soil materials as specified below free of debris, roots, wood, 
scrap material, vegetable matter, refuse, soft unsound particles, ice, or 
other deleterious and objectionable materials.

2.1.1   Backfill

Bring trenches to grade indicated on the drawings using material, 
classified as MDOT SEC 902 State Standard.

2.1.2   Special Backfill for Structures and Pavements

SECTION 02302  Page 8



City of Wakefield Combined Sewer Separation Project Phase 1 WKFDPHS1

Backfill trenches under roads, structures, and paved areas with material 
conforming to class II, MDOT SEC 902 State Standard. 

2.1.3   Sand

Clean, coarse-grained sand classified as fine aggregate in accordance with 
Section gradation 2NS, 2 MS, or 2SS of the MDOT SEC 902 State Standard.

2.1.4   Gravel

Clean, coarsely graded natural gravel, crushed stone or a combination 
thereof identified as dense-graded coarse aggregates in accordance with 
Section grade 21AA, 21A, 22A, or 23A of the MDOT SEC 902 State Standard.

2.1.5   Topsoil Material

Salvaged topsoil from stockpile.  Furnish additional topsoil from approved 
sources off the site if stockpiled material is insufficient to complete 
work indicated.

Free of subsoil, stumps, rocks larger than 3/4 inch in diameter (with 
maximum 3 percent retained on 1/4 inch sieve), brush, weeds, toxic 
substances, and other material or substance detrimental to plant growth.  
Topsoil shall be a natural, friable soil representative of productive soils 
in the vicinity.  

2.1.6   Borrow

Provide materials meeting requirement for pipe bedding, fill, special 
backfill, sand, gravel, backfill, granular fill, and topsoil.  Obtain 
borrow materials in excess of those furnished from excavations specified 
herein from approved sources off the site.

2.1.7   Pipe Bedding

TABLE 02302-1  UTILITY EARTHWORK REFERENCES

     PIPE             ARMY           SOIL                        INSTALLATION
     MATERIALS        SPECIFICATION  MATERIALS REFERENCE            REF

 a.  Concrete         02630a                        ACPA 01-103
     Gravity, Sewer,  02531          (Reinforced)
     Culvert                        
                                     (Non-Reinforced) Class
                                    A, B, or C, bedding material

Provide material for pipe bedding gradation class II of the MDOT SEC 902 
State Standard.  

2.2   FILTER FABRIC

Provide a pervious sheet of polyester, nylon, glass or polypropylene, 
ultraviolet resistant filaments woven, spun bonded, fused, or otherwise 
manufactured into a nonraveling fabric with uniform thickness and strength. 
Fabric shall have the following manufacturer certified minimum average roll 
properties as determined by ASTM D 4759:
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                                               Class A       Class B

    a.  Grab tensile strength (ASTM D 4632)    min. 200      90 lbs.
        machine and transversed direction

    b.  Grab elongation (ASTM D 4632)          min. 15       15 percent
        machine and transverse direction

    c.  Puncture resistance (ASTM D 4833)      min. 75       45 lbs.

    d.  Mullen burst strength (ASTM D 3786)    min. 200      140 psi.

    e.  Trapezoidal Tear (ASTM D 4533)         min. 75       45 lbs.

    f.  Apparent Opening Size (ASTM D 4751)    min. .21      .21 mm   
      
    g.  Permeability  (ASTM D 4491)          k fabric greater than k soil
                                                         
    h.  U.V. Degradation (ASTM D 4355)    70% Strength retained at 150 hours

  

2.3   DETECTION WIRE FOR NON-METALLIC PIPING

Detection wire shall be insulated single strand, solid copper with a 
minimum diameter of 12 AWG.

PART 3   EXECUTION

3.1   PROTECTION

3.1.1   Shoring and Sheeting

Provide shoring bracing trench boxes and sheeting where indicated.  In 
addition to Section 25 A and B of EM 385-1-1 and other requirements set 
forth in this contract, include provisions in the shoring and sheeting plan 
that will accomplish the following:

a.  Prevent undermining of pavements, foundations and slabs.

b.  Prevent slippage or movement in banks or slopes adjacent to the 
excavation.

3.1.2   Drainage and Dewatering

Plan for and provide the structures, equipment, and construction for the 
collection and disposal of surface and subsurface water encountered in the 
course of construction.

3.1.2.1   Drainage

Surface water shall be directed away from excavation and construction sites 
so as to prevent erosion and undermining of foundations.  Diversion 
ditches, dikes and grading shall be provided and maintained as necessary 
during construction.  Excavated slopes and backfill surfaces shall be 
protected to prevent erosion and sloughing.  Excavation shall be performed 
so that the site and the area immediately surrounding the site and 
affecting operations at the site shall be continually and effectively 
drained.
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3.1.3   Dewatering

Groundwater flowing toward or into excavations shall be controlled to 
prevent sloughing of excavation slopes and walls, boils, uplift and heave 
in the excavation and to eliminate interference with orderly progress of 
construction.  French drains, sumps, ditches or trenches will not be 
permitted within 3 feet of the foundation of any structure, except with 
specific written approval, and after specific contractual provisions for 
restoration of the foundation area have been made.  Control measures shall 
be taken by the time the excavation reaches the water level in order to 
maintain the integrity of the in situ material.  While the excavation is 
open, the water level shall be maintained continuously, at least 1 foot 
below the working level.

Operate the dewatering system  until construction work below existing water 
levels is complete.  Measure and record the performance of the dewatering 
system.  Have a back-up pump and system available for immediate use.

3.1.4   Underground Utilities

Location of the existing utilities indicated is approximate.  The 
Contractor shall physically verify the location and elevation of the 
existing utilities indicated prior to starting construction.  The 
Contractor shall contact the "MISS DIG" alert system at (1-800-482-7171) 
for assistance in locating existing utilities.  

3.1.5   Structures and Surfaces

Protect newly backfilled areas and adjacent structures, slopes, or grades 
from traffic, erosion settlement, or any other damage.  Repair and 
reestablish damaged or eroded grades and slopes and restore surface 
construction prior to acceptance.  Protect existing streams, ditches, and 
storm drain inlets from water-borne soil by means of filter fabric dams as 
indicated on the contract drawings.  Perform work in accordance with 
requirements specified in Section 01130, ENVIRONMENTAL PROTECTION.

3.1.5.1   Disposal of Excavated Material

Dispose of excavated material so that it will not obstruct the flow of 
runoff, streams, endanger a partly finished structure, impair the 
efficiency or appearance of any facilities, or be detrimental to the 
completed work.

3.1.5.2   Stockpile Rock

Stockpile rock from trench excavations in the location indicated and use 
for constructing sides and bottoms of channels (rip-rap), as directed by 
Contracting Officer.  Remove excess stockpiled rock upon completion of 
construction.

3.1.6   Channels and Ditches

Construct (rip-rap) rock protection in areas indicated to the lines and 
thicknesses specified to dissipate stream energy and prevent channel 
erosion.  Place rip-rap in bedding of on a layer of filter fabric.

3.2   SURFACE PREPARATION

3.2.1   Stockpiling Topsoil

SECTION 02302  Page 11



City of Wakefield Combined Sewer Separation Project Phase 1 WKFDPHS1

Strip suitable soil from the site where excavation or grading is indicated 
and stockpile separately from other excavated material.  Material 
unsuitable for use as topsoil shall be wasted.  Locate topsoil so that the 
material can be used readily for the finished grading.  Where sufficient 
existing topsoil conforming to the material requirements is not available 
on site, provide borrow materials suitable for use as topsoil.  Protect 
topsoil and keep in segregated piles until needed.

3.2.2   Cutting Pavement, Curbs, and Gutters

Saw cut with neat, parallel, straight lines one foot wider than trench 
width on each side of trenches and one foot beyond each edge of pits. When 
the saw cut is within 6 feet of an existing joint, remove pavement to the 
existing joint.

3.3   GENERAL EXCAVATION AND TRENCHING

Keep excavations free from water while construction is in progress.  Notify 
the Contracting Officer immediately in writing if it becomes necessary to 
remove rock or hard, unstable, or otherwise unsatisfactory material to a 
depth greater than indicated.  Make trench sides as nearly vertical as 
practicable except where sloping of sides is allowed.  Sides of trenches 
shall not be sloped from the bottom of the trench up to the elevation of 
the top of the pipe.  Excavate ledge rock, boulders, and other unyielding 
material to an overdepth at least 6 inches below the bottom of the pipe and 
appurtenances unless otherwise indicated or specified.  Blasting will not 
be permitted. Overexcavate soft, weak, or wet excavations as indicated.  
Use bedding material placed in 6 inch maximum layers to refill overdepths 
to the proper grade.  At the Contractor's option, the excavations may be 
cut to an overdepth of not less than 4 inches and refilled to required 
grade as specified.  Grade bottom of trenches accurately to provide uniform 
bearing and support for each section of pipe and structure on undisturbed 
soil, or bedding material as specified at every point along its entire 
length except for portions where it is necessary to excavate for bell holes 
and for making proper joints.  Dig bell holes and depressions for joints 
after trench has been graded.  Dimension of bell holes shall be as required 
for properly making the particular type of joint to ensure that the bell 
does not bear on the bottom of the excavation.  Trench dimensions shall be 
as indicated.

3.3.1   Shoring and Sheeting

Shore and sheet excavations as described in the plan submitted with various 
member sizes arranged to prevent injury to persons and damage to 
structures.  Arrange shoring and sheeting to preclude injurious caving 
during removal.  Obtain approval from the Contracting Officer prior to 
removing shoring, sheeting, or bracing in excavations adjacent to on-grade 
slabs, foundations, or other structural elements.

3.4   BEDDING

Of materials and depths as specified for utility lines and utility line 
structures.  Place bedding in 6 inch maximum loose lifts. Provide uniform 
and continuous support for each section of structure except at bell holes 
or depressions necessary for making proper joints.

3.5   BURIED DETECTION WIRE
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Bury detection wire directly above non-metallic piping at a distance not to 
exceed 12 inches above the top of pipe.  The wire shall extend continuously 
and unbroken, from manhole to manhole.  The ends of the wire shall 
terminate inside the manholes at each end of the pipe, with a minimum of 3 
feet of wire, coiled, remaining accessible in each manhole.  The wire shall 
remain insulated over it's entire length.  The wire shall enter manholes 
between the top of the corbel and the frame, and extend up through the 
chimney seal between the frame and the chimney seal.

3.6   BACKFILLING

Construct backfill in two operations (initial and final) as indicated and 
specified in this section.  Place initial backfill in 6 inch maximum loose 
lifts to 1 foot above pipe unless otherwise specified.  Ensure that 
initially placed material is tamped firmly under pipe haunches.  Bring up 
evenly on each side and along the full length of the pipe, or structure.  
Ensure that no damage is done to the utility or its protective coating.  
Place the remainder of the backfill (final backfill) in 10 inch maximum 
loose lifts unless otherwise specified.  Compact each loose lift as 
specified in the paragraph entitled "General Compaction" before placing the 
next lift.  Do not backfill in freezing weather or where the material in 
the trench is already frozen or is muddy, except as authorized.  Provide a 
minimum cover from final grade of 3 feet for water piping, storm drains, and
for sewer mains.  Where settlements greater than the tolerance allowed 
herein for grading occur in trenches and pits due to improper compaction, 
excavate to the depth necessary to rectify the problem, then backfill and 
compact the excavation as specified herein and restore the surface to the 
required elevation.  Coordinate backfilling with testing of utilities.  
Testing for the following shall be complete before final backfilling:  
water distribution, storm drainage, sanitary sewer,and gas distribution 
systems. 

3.7   COMPACTION

Use hand-operated, plate-type, vibratory, or other suitable hand tampers in 
areas not accessible to larger rollers or compactors.  Avoid damaging pipes 
and protective pipe coatings.  Compact material in accordance with the 
following unless otherwise specified.  If necessary, alter, change, or 
modify selected equipment or compaction methods to meet specified 
compaction requirements.

3.7.1   Compaction of Material in Subcuts or Overexcavations

In rock, compact to 95 percent of ASTM D 1557 maximum density.   In stable 
soils, compact to 95 percent of maximum density ASTM D 1557.

3.7.2   Compaction of Pipe and Conduit Bedding

In rock, compact to 95 percent and in soil, compact to 95 percent of ASTM D 
1557 maximum density.

3.7.3   Compaction of Backfill

Compact initial backfill material surrounding pipes, cables, conduits, or 
ducts, to 95 percent of ASTM D 698, ASTM D 1557, ASTM D 4254 maximum 
density except where bedding and backfill are the same material.  Where 
bedding and backfill are the same material, compact initial backfill to the 
density of the bedding.  Under areas to be seeded or sodded, compact 
succeeding layers of final backfill to 85 percent of ASTM D 698, ASTM D 1557, 
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ASTM D 4254 maximum density. For utilities under structures and pavements 
compact succeeding layers of final backfill as specified under paragraph 
entitled "Special Earthwork Installation Requirements." 

3.8   SPECIAL EARTHWORK INSTALLATION REQUIREMENTS

3.8.1   Manholes and Other Appurtenances

Provide at least 12 inches clear from outer surfaces to the embankment or 
shoring.  Remove rock as specified herein.  Refill overdepths with gravel 
to the required grade and compact as specified. 

3.8.2   Compaction for Structures and Pavements

Place final backfill in 6 inch maximum loose lifts.  Compact all backfill 
surrounding pipes, ducts, conduits, and other structures to 95 percent of 
ASTM D 1557 maximum density except compact the top 12 inches of subgrade to 
95 percent of ASTM D 1557 maximum density.  Backfill to permit the rolling 
and compacting of the completed excavation with the adjoining material, 
providing the specified density necessary to enable paving of the area 
immediately after backfilling has been completed.  

3.8.3   Abandoning Manholes

All abandoned manholes will be cut to 2-foot below grade, the
pipes plugged in accordance with the project details, and the manhole 
filled with compacted sand per the requirements of this specification.

3.9   FINISH OPERATIONS

3.9.1   Grading

Finish to grades indicated within one-tenth of a foot.  Provide sod or 
topsoil in areas to be seeded or sodded in accordance with requirements 
specified in Section 02921a, SEEDING. Grade areas to drain water away from 
structures and to provide suitable surfaces for mowing machines.  Grade 
existing grades that are to remain but have been disturbed by the 
Contractor's operations.

3.9.2   Spreading Topsoil

Clear areas to receive topsoil for the finished surface of materials that 
would interfere with planting and maintenance operations.  Scarify subgrade 
to a depth of 2 inches.  Do not place topsoil when the subgrade is frozen, 
extremely wet or dry, or in other conditions detrimental to seeding, 
planting, or grading.  Spread topsoil to a uniform depth of 4 inches over 
the designated areas.

3.9.3   Disposition of Surplus Material

Surplus or other soil material not required or suitable for filling, 
backfilling, or grading shall be removed to approved location outside of 
project site.  Comply with requirements of Section 01130, ENVIRONMENTAL 
PROTECTION.

3.9.4   Protection of Surfaces

Protect newly graded areas from traffic, erosion, and settlements that may 
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occur and as required in Section 01575, "Temporary Environmental Controls." 
 Repair or reestablish damaged grades, elevations, or slopes.

3.9.5   Pavement Repair

Repair pavement, curbs, and gutters as specified in Section 02770a, 
CONCRETE SIDEWALKS AND CURBS AND GUTTERS.  Do not repair pavement until 
trench or pit has been backfilled and compacted as specified herein.  
Provide a temporary road surface of gravel over backfilled portion until 
permanent pavement is repaired.  Remove and dispose of temporary road 
surface material when permanent pavement is placed.  As a minimum, maintain 
one-way traffic on roads and streets crossed by trenches.

3.10   FIELD QUALITY CONTROL

Testing shall be performed by an approved commercial testing laboratory or 
by the Contractor subject to approval.  If the Contractor elects to 
establish testing facilities, no work requiring testing will be permitted 
until the Contractor's facilities have been inspected and approved by the 
Contracting Officer.  Test sand, gravel, bedding, backfill, and topsoil for 
conformance to specified requirements.  Test backfill to be used under 
roads and paved areas for conformance to special requirements.  Test 
bedding and backfill for moisture-density relations in accordance with ASTM 
D 698, ASTM D 1557 and ASTM D 4253 as specified herein.  Perform at least 
one of each of the required tests for each material provided.  Perform 
sufficiently in advance of construction so as not to delay work.  Provide 
additional tests as specified above for each change of source.  Perform 
density and moisture tests in randomly selected locations and in accordance 
with ASTM D 1556, ASTM D 2922 and ASTM D 3017 as follows:

a.  Bedding and backfill in trenches:  One test per 50 linear feet in 
each lift.

b.  Appurtenance structures:  One test per 100 square feet or fraction 
thereof in each lift.

Where ASTM D 2922 and ASTM D 3017 are used to test field compaction 
densities, verify test results by performing at least one test per day 
using ASTM D 1556 at a location already tested in accordance with ASTM D 
2922.  Perform at least one additional test using ASTM D 1556 for every ten 
tests performed with a nuclear device, at locations checked in accordance 
with ASTM D 2922.

       -- End of Section --
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SECTION 02531

SANITARY SEWERS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 150 (2002) Portland Cement

ASTM C 270 (2001a) Mortar for Unit Masonry

ASTM C 443 (2001) Joints for Circular Concrete Sewer 
and Culvert Pipe, Using Rubber Gaskets

ASTM C 478 (1997) Precast Reinforced Concrete Manhole 
Sections

ASTM C 94 (2000e2) Ready-Mixed Concrete

ASTM C 990 (2001a) Joints for Concrete Pipe, 
Manholes, and Precast Box Sections Using 
Preformed Flexible Joint Sealers

ASTM D 3034 (2000) Type PSM Poly(Vinyl Chloride) (PVC) 
Sewer Pipe and Fittings

ASTM D 3212 (1996a) Joints for Drain and Sewer Plastic 
Pipes Using Flexible Elastomeric Seals

ASTM F 477 (1999) Elastomeric Seals (Gaskets) for 
Joining Plastic Pipe

U.S. GENERAL SERVICES ADMINISTRATION (GSA)

FS A-A-60005 (1998) Frames, Covers, Gratings, Steps, 
Sump and Catch Basin, Manhole ++

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

29 CFR 1910.27 Fixed Ladders

UNI-BELL PVC PIPE ASSOCIATION (UBPPA)

UBPPA UNI-B-3 (1992) Recommended Practice for the 
Installation of Polyvinyl Chloride (PVC) 
Pressure Pipe (Nominal Diameters 4-36 Inch)
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UBPPA UNI-B-6 (1990) Recommended Practice for the 
Low-Pressure Air Testing of Installed 
Sewer Pipe 

 
1.2   SYSTEM DESCRIPTION

1.2.1   Sanitary Sewer Gravity Pipeline

Provide mains and laterals of PVC plastic pipe.  Provide building 
connections 4 or 6 inch lines of polyvinyl chloride (PVC) plastic pipe to 
match existing lateral size.

Provide new and modify existing exterior sanitary gravity sewer piping and 
appurtenances.  Provide each system complete and ready for operation.  The 
exterior sanitary gravity sewer system includes equipment, materials, 
installation, and workmanship as specified herein. Provide a cleanout at 
grade for each lateral. The cleanout shall be located at the property line, 
at the point of connection to existing service leads.

1.3   GENERAL REQUIREMENTS

The construction required herein shall include appurtenant structures and 
exterior sanitary gravity sewers to points of connection with the building 
drains.  The Contractor shall replace damaged material and redo 
unacceptable work at no additional cost to the Government.  Excavation and 
backfilling is specified in Section 02302N, EXCAVATION, BACKFILLING, AND 
COMPACTING FOR UTILITIES.  Backfilling shall be accomplished after 
inspection by the Contracting Officer. Before, during, and after 
installation, plastic pipe and fittings shall be protected from any 
environment that would result in damage or deterioration to the material.  
The Contractor shall have a copy of the manufacturer's instructions 
available at the construction site at all times and shall follow these 
instructions unless directed otherwise by the Contracting Officer.  
Solvents, solvent compounds, lubricants, elastomeric gaskets, and any 
similar materials required to install the plastic pipe shall be stored in 
accordance with the manufacturer's recommendation and shall be discarded if 
the storage period exceeds the recommended shelf life.  Solvents in use 
shall be discarded when the recommended pot life is exceeded.

1.4   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only or as 
otherwise designated.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the 
Government.  The following shall be submitted in accordance with Section 
01330, SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Precast concrete manhole; G, AOF.

Frames, covers, and gratings; G, AOF.

SD-03 Product Data

Pipeline materials including joints, fittings, and couplings; G, 
AOF.
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  Submit manufacturer's standard drawings or catalog cuts.

SD-07 Certificates

Portland Cement; G, AOF

  Certificates of compliance stating the type of cement used in 
manufacture of concrete pipe, fittings and precast manholes.

Joints; G, AOF

  Certificates of compliance stating that the fittings or gaskets 
used for waste drains or lines designated on the plans are oil 
resistant.

1.5   DELIVERY, STORAGE, AND HANDLING

1.5.1   Delivery and Storage

1.5.1.1   Piping

Inspect materials delivered to site for damage; store with minimum of 
handling.  Store materials on site in enclosures or under protective 
coverings.  Store plastic piping and jointing materials and rubber gaskets 
under cover out of direct sunlight.  Do not store materials directly on the 
ground.  Keep inside of pipes and fittings free of dirt and debris.

1.5.1.2   Cement, Aggregate, and Reinforcement

As specified in Section 03307N, CONCRETE FOR MINOR STRUCTURES.

1.5.2   Handling

Handle pipe, fittings, and other accessories in such manner as to ensure 
delivery to the trench in sound undamaged condition.  Take special care not 
to damage linings of pipe and fittings; if lining is damaged, make 
satisfactory repairs. Carry, do not drag, pipe to trench.

PART 2   PRODUCTS

2.1   PIPELINE MATERIALS

Pipe shall conform to the respective specifications and other requirements 
specified below.

2.1.1   PVC Plastic Gravity Sewer Piping

2.1.1.1   PVC Plastic Gravity Pipe and Fittings

ASTM D 3034, SDR 26, or ASTM F 949 with ends suitable for elastomeric 
gasket joints. 

2.1.1.2   PVC Plastic Gravity Joints and Jointing Material

Joints shall conform to ASTM D 3212.  Gaskets shall conform to ASTM F 477.

2.2   CONCRETE MATERIALS
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2.2.1   Cement Mortar

Cement mortar shall conform to ASTM C 270, Type M with Type II cement.

2.2.2   Portland Cement

Portland cement shall conform to ASTM C 150, Type II for concrete used in 
concrete pipe, concrete pipe fittings, and manholes and type optional with 
the Contractor for cement used in concrete cradle, concrete encasement, and 
thrust blocking.  

2.2.3   Portland Cement Concrete

Portland cement concrete shall conform to ASTM C 94, compressive strength of
 4000 psi at 28 days, except for concrete cradle and encasement or concrete 
blocks for manholes.  Concrete used for cradle and encasement shall have a 
compressive strength of 2500 psi minimum at 28 days.  Concrete in place 
shall be protected from freezing and moisture loss for 7 days.

2.3   MISCELLANEOUS MATERIALS

2.3.1   Precast Concrete Manholes.

Precast concrete manhole risers, base sections, and tops shall conform to 
ASTM C 478; base and first riser shall be monolithic.

2.3.2   Gaskets and Connectors

Gaskets for joints between manhole sections shall conform to ASTM C 443.  
Resilient connectors for making joints between manhole and pipes entering 
manhole shall conform to ASTM C 923 or ASTM C 990.

2.3.3   External Preformed Rubber Joint Seals

An external preformed rubber joint seal shall be an accepted method of 
sealing cast iron covers to precast concrete sections to prevent ground 
water infiltration into sewer systems.  All finished and sealed manholes 
constructed in accordance with paragraph entitled "Manhole Construction" 
shall be tested for leakage in the same manner as pipelines as described in 
paragraph entitled "Leakage Tests."  The seal shall be multi-section with a 
neoprene rubber top section and all lower sections made of Ethylene 
Proplene Di Monomer (EPDM) rubber with a minimum thickness of 60 mils.  
Each unit shall consist of a  top and bottom section and shall have mastic 
on the bottom of the bottom section and mastic on the top and bottom of the 
top section.  The mastic shall be a non-hardening butyl rubber sealant and 
shall seal to the cone/top slab of the manhole/catch basin and over the lip 
of the casting.  Extension sections shall cover up to two more adjusting 
rings.

2.3.4   Metal Items

2.3.4.1   Frames, Covers, and Gratings for Manholes

FS A-A-60005, cast iron; figure numbers shall be as indicated:

Frames and covers shall be cast iron, ductile iron.  Cast iron frames and 
covers shall be as indicated or shall be of type suitable for the 
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application, circular, without vent holes.  The frames and covers shall 
have a combined weight of not less than  400 pounds.  The word "Sewer" 
shall be stamped or cast into covers so that it is plainly visible.

2.3.4.2   Manhole Steps

Zinc-coated steel conforming to 29 CFR 1910.27.   Aluminum steps or rungs 
will not be permitted.  Steps are not required in manholes less than 4 feet 
deep.

PART 3   EXECUTION

3.1   INSTALLATION OF PIPELINES AND APPURTENANT CONSTRUCTION

3.1.1   General Requirements for Installation of Pipelines

Apply except where specific exception is made in the following paragraphs 
entitled "Special Requirements."

3.1.1.1   Location

The work covered by this section shall terminate at a point approximately 5 
feet from the building , unless otherwise indicated.  Where the location of 
the sewer is not clearly defined by dimensions on the drawings, do not lay 
sewer line closer horizontally than 10 feet to a water main or service 
line.  Where sanitary sewer lines pass above water lines, encase sewer in 
concrete for a distance of 10 feet on each side of the crossing, or 
substitute rubber-gasketed pressure pipe for the pipe being used for the 
same distance.  Where sanitary sewer lines pass below water lines, lay pipe 
so that no joint in the sewer line will be closer than 3 feet, horizontal 
distance, to the water line.

a.  Sanitary piping installation parallel with water line:

(1)  Normal conditions:  Sanitary piping or manholes shall be laid 
at least 10 feet horizontally from a water line whenever possible. 
 The distance shall be measured edge-to-edge.

(2)  Unusual conditions:  When local conditions prevent a 
horizontal separation of 10 feet, the sanitary piping or manhole 
may be laid closer to a water line provided that:

(a)  The top (crown) of the sanitary piping shall be at least 18 
inches below the bottom (invert) of the water main.

(b)  Where this vertical separation cannot be obtained, the 
sanitary piping shall be constructed of AWWA-approved ductile iron 
water pipe pressure tested in place without leakage prior to 
backfilling.

(c)  The sewer manhole shall be of watertight construction and 
tested in place.

b.  Installation of sanitary piping crossing a water line:

(1)  Normal conditions:  Lay sanitary piping crossing water lines 
to provide a separation of at least 18 inches between the top of 
the sanitary piping and the bottom of the water line whenever 
possible.
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(2)  Unusual conditions:  When local conditions prevent a vertical 
separation described above, use the following construction:

(a)  Sanitary piping passing over or under water lines shall be 
constructed of AWWA-approved ductile iron water pipe, pressure 
tested in place without leakage prior to backfilling.

(b)  Sanitary piping passing over water lines shall, in addition, 
be protected by providing:

1.  A vertical separation of at least 18 inches between the bottom 
of the sanitary piping and the top of the water line.

2.  Adequate structural support for the sanitary piping to prevent 
excessive deflection of the joints and the settling on and 
breaking of the water line.

3.  That the length, minimum 20 feet, of the sanitary piping be 
centered at the point of the crossing so that joints shall be 
equidistant and as far as possible from the water line.

c.  Sanitary sewer manholes:  No water piping shall pass through or 
come in contact with any part of a sanitary sewer manhole.

3.1.1.2   Earthwork

Perform earthwork operations in accordance with Section 02302N, EXCAVATION, 
BACKFILLING, AND COMPACTING FOR UTILITIES.

3.1.1.3   Pipe Laying and Jointing

Inspect each pipe and fitting before and after installation; replace those 
found defective and remove from site.  Provide proper facilities for 
lowering sections of pipe into trenches.  Lay nonpressure pipe with the 
bell ends in the upgrade direction.  Adjust spigots in bells  to give a 
uniform space all around.  Blocking or wedging between bells and spigots  
will not be permitted.  Replace by one of the proper dimensions, pipe or 
fittings that do not allow sufficient space for installation of joint 
material.  At the end of each work day, close open ends of pipe temporarily 
with wood blocks or bulkheads.  Provide batterboards not more than 25 feet 
apart in trenches for checking and ensuring that pipe invert elevations are 
as indicated.  Laser beam method may be used in lieu of batterboards for 
the same purpose.

Branch connections shall be made by use of regular fittings or solvent 
cemented saddles as approved. Saddles for PVC pipe shall conform to Table 4 
of ASTM D 3034.

3.1.1.4   Connections to Existing Lines

Obtain approval from the Contracting Officer before making connection to 
existing line.  Conduct work so that there is minimum interruption of 
service on existing line.

3.1.2   Special Requirements

3.1.2.1   Installation of PVC Plastic Piping
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Install pipe and fittings in accordance with paragraph entitled "General 
Requirements for Installation of Pipelines" of this section and with the 
requirements of ASTM D 2321 for laying and joining pipe and fittings.   
Make joints with the gaskets specified for joints with this piping and 
assemble in accordance with the requirements of ASTM D 2321 for assembly of 
joints.  Make joints to other pipe materials in accordance with the 
recommendations of the plastic pipe manufacturer.

3.1.3   Concrete Work

Cast-in-place concrete is included in Section 03307A, CONCRETE FOR MINOR 
STRUCTURES.

The pipe shall be supported on a concrete cradle, or encased in concrete 
where indicated or directed.

3.1.4   Manhole Construction

Construct base slab of cast-in-place concrete or use precast concrete base 
sections.  Make inverts in cast-in-place concrete and precast concrete 
bases with a smooth-surfaced semi-circular bottom conforming to the inside 
contour of the adjacent sewer sections.  For changes in direction of the 
sewer and entering branches into the manhole, make a circular curve in the 
manhole invert of as large a radius as manhole size will permit.  For 
cast-in-place concrete construction, either pour bottom slabs and walls 
integrally or key and bond walls to bottom slab.  No parging will be 
permitted on interior manhole walls.  For precast concrete construction, 
make joints between manhole sections with the gaskets specified for this 
purpose; install in the manner specified for installing joints in concrete 
piping.  Parging will not be required for precast concrete manholes. 
Cast-in-place concrete work shall be in accordance with the requirements 
specified under paragraph entitled "Concrete Work" of this section.  Make 
joints between concrete manholes and pipes entering manholes with the 
resilient connectors specified for this purpose; install in accordance with 
the recommendations of the connector manufacturer.  Where a new manhole is 
constructed on an existing line, remove existing pipe as necessary to 
construct the manhole.  Cut existing pipe so that pipe ends are 
approximately flush with the interior face of manhole wall, but not 
protruding into the manhole.  Use resilient connectors as previously 
specified for pipe connectors to concrete manholes.

3.1.5   Miscellaneous Construction and Installation

3.1.5.1   Connecting to Existing Manholes

Pipe connections to existing manholes shall be made so that finish work 
will conform as nearly as practicable to the applicable requirements 
specified for new manholes, including all necessary concrete work, cutting, 
and shaping.  The connection shall be centered on the manhole.  Holes for 
the new pipe shall be of sufficient diameter to allow packing cement mortar 
around the entire periphery of the pipe but no larger than 1.5 times the 
diameter of the pipe.  Cutting the manhole shall be done in a manner that 
will cause the least damage to the walls.

3.1.6   Installations of Wye Branches

Cutting into piping for connections shall not be done except in special 
approved cases.  When the connecting pipe cannot be adequately supported on 

SECTION 02531  Page 9



City of Wakefield Combined Sewer Separation Project Phase 1 WKFDPHS1

undisturbed earth or tamped backfill, the pipe shall be encased in concrete 
backfill or supported on a concrete cradle as directed.  Concrete required 
because of conditions resulting from faulty construction methods or 
negligence by the Contractor shall be installed at no additional cost to 
the Government.  The installation of wye branches in an existing sewer 
shall be made by a method which does not damage the integrity of the 
existing sewer.  One acceptable method consists of removing one pipe 
section, breaking off the upper half of the bell of the next lower section 
and half of the running bell of wye section.  After placing the new 
section, it shall be rotated so that the broken half of the bell will be at 
the bottom.  The two joints shall then be made with joint packing and 
cement mortar.

3.2   FIELD QUALITY CONTROL

3.2.1   Field Tests and Inspections

The Contracting Officer will conduct field inspections and witness field 
tests specified in this section.  The Contractor shall perform field tests 
and provide labor, equipment, and incidentals required for testing.  Be 
able to produce evidence, when required, that each item of work has been 
constructed in accordance with the drawings and specifications.

3.2.2   Tests for Nonpressure Lines

Check each straight run of pipeline for gross deficiencies by holding a 
light in a manhole; it shall show a practically full circle of light 
through the pipeline when viewed from the adjoining end of line.  When 
pressure piping is used in a nonpressure line for nonpressure use, test 
this piping as specified for nonpressure pipe.

3.2.2.1   Leakage Tests

Test lines for leakage by either infiltration tests or exfiltration tests, 
or by low-pressure air tests.  Prior to testing for leakage, backfill 
trench up to at least lower half of pipe.  When necessary to prevent 
pipeline movement during testing, place additional backfill around pipe 
sufficient to prevent movement, but leaving joints uncovered to permit 
inspection.  When leakage or pressure drop exceeds the allowable amount 
specified, make satisfactory correction and retest pipeline section in the 
same manner.  Correct visible leaks regardless of leakage test results.

a.  Infiltration tests and exfiltration tests:  Perform these tests 
for sewer lines made of the specified materials, not only 
concrete, in accordance with ASTM C 969.  Make calculations in 
accordance with the Appendix to ASTM C 969.

b.  Low-pressure air tests:  Perform tests as follows:

(5)  PVC plastic pipelines:  Test in accordance with UBPPA UNI-B-6. 
 Allowable pressure drop shall be as given in UBPPA UNI-B-6.  Make 
calculations in accordance with the Appendix to UBPPA UNI-B-6.

3.2.2.2   Deflection Testing

Perform a deflection test on entire length of installed plastic pipeline on 
completion of work adjacent to and over the pipeline, including leakage 
tests, backfilling, placement of fill, grading, paving, concreting, and any 
other superimposed loads determined in accordance with ASTM D 2412. 
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Deflection of pipe in the installed pipeline under external loads shall not 
exceed 4.5 percent of the average inside diameter of pipe.  Determine 
whether the allowable deflection has been exceeded by use of a pull-through 
device or a deflection measuring device.

a.  Pull-through device:  This device shall be a spherical, 
spheroidal, or elliptical ball, a cylinder, or circular sections 
fused to a common shaft.  Circular sections shall be so spaced on 
the shaft that distance from external faces of front and back 
sections will equal or exceed diameter of the circular section.  
Pull-through device may also be of a design promulgated by the 
Uni-Bell Plastic Pipe Association, provided the device meets the 
applicable requirements specified in this paragraph, including 
those for diameter of the device, and that the mandrel has a 
minimum of 9 arms.  Ball, cylinder, or circular sections shall 
conform to the following:

(1)  A diameter, or minor diameter as applicable, of 95 percent of 
the average inside diameter of the pipe; tolerance of plus 0.5 
percent will be permitted.

(2)  Homogeneous material throughout, shall have a density greater 
than 1.0 as related to water at 39.2 degrees F, and shall have a 
surface Brinell hardness of not less than 150.

(3)  Center bored and through-bolted with a 1/4 inch minimum 
diameter steel shaft having a yield strength of not less than 
70,000 pounds per square inch, with eyes or loops at each end for 
attaching pulling cables.

(4)  Each eye or loop shall be suitably backed with a flange or 
heavy washer such that a pull exerted on opposite end of shaft 
will produce compression throughout remote end.

b.  Deflection measuring device:  Sensitive to 1.0 percent of the 
diameter of the pipe being tested and shall be accurate to 1.0 
percent of the indicated dimension.  Deflection measuring device 
shall be approved prior to use.

c.  Pull-through device procedure:  Pass the pull-through device 
through each run of pipe, either by pulling it through or flushing 
it through with water.  If the device fails to pass freely through 
a pipe run, replace pipe which has the excessive deflection and 
completely retest in same manner and under same conditions.

d.  Deflection measuring device procedure:  Measure deflections 
through each run of installed pipe.  If deflection readings in 
excess of 4.5 percent of average inside diameter of pipe are 
obtained, retest pipe by a run from the opposite direction.  If 
retest continues to show a deflection in excess of 4.5 percent of 
average inside diameter of pipe, replace pipe which has excessive 
deflection and completely retest in same manner and under same 
conditions.

3.2.3   Tests for Pressure Lines

Test pressure lines in accordance with the applicable standard specified in 
this paragraph, except for test pressures.  For hydrostatic pressure test, 
use a hydrostatic pressure 50 psi in excess of the maximum working pressure 

SECTION 02531  Page 11



City of Wakefield Combined Sewer Separation Project Phase 1 WKFDPHS1

of the system, but not less than 100 psi, holding the pressure for a period 
of not less than one hour.  For leakage test, use a hydrostatic pressure 
not less than the maximum working pressure of the system.  Leakage test may 
be performed at the same time and at the same test pressure as the pressure 
test.  Test PVC plastic pressure lines in accordance with the requirements 
of UBPPA UNI-B-3 for pressure and leakage tests, using the allowable 
leakage given therein.

3.2.4   Field Tests for Concrete

Field testing requirements are covered in Section 03307a, CONCRETE FOR 
MINOR STRUCTURES.

       -- End of Section --
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SECTION 02630A

STORM-DRAINAGE SYSTEM

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO M 198 (1998) Joints for Circular Concrete Sewer 
and Culvert Pipe Using Flexible Watertight 
Gaskets

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 48 (1994a) Gray Iron Castings

ASTM A 536 (1999el) Ductile Iron Castings

ASTM B 26 (2002) Aluminum-Alloy Sand Castings

ASTM C 32 (1999el) Sewer and Manhole Brick (Made 
from Clay or Shale)

ASTM C 55 (1999) Concrete Brick

ASTM C 62 (1997a) Building Brick (Solid Masonry 
Units Made from Clay or Shale)

ASTM C 139 (1999) Concrete Masonry Units for 
Construction of Catch Basins and Manholes

ASTM C 231 (1997el) Air Content of Freshly Mixed 
Concrete by the Pressure Method

ASTM C 270 (1997) Mortar for Unit Masonry

ASTM C 443 (1998) Joints for Circular Concrete Sewer 
and Culvert Pipe, Using Rubber Gaskets

ASTM C 478 (1997) Precast Reinforced Concrete Manhole 
Sections

ASTM C 923 (1998) Resilient Connectors Between 
Reinforced Concrete Manhole Structures, 
Pipes and Materials

ASTM D 1557 (1998) Laboratory Compaction 
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Characteristics of Soil Using Modified 
Effort (56,000 ft-lbf/cu. ft. (2,700 
kN-m/cu.m.))

ASTM D 1751 (1999) Preformed Expansion Joint Filler 
for Concrete Paving and Structural 
Construction (Nonextruding and Resilient 
Bituminous Types)

ASTM D 1752 (1984; R 1996el) Preformed Sponge Rubber 
and Cork Expansion Joint Fillers for 
Concrete Paving and Structural Construction

ASTM D 2922 (1996el) Density of Soil and 
Soil-Aggregate in Place by Nuclear Methods 
(Shallow Depth)

ASTM D 3017 (1988; R 1996el) Water Content of Soil and 
Rock in Place by Nuclear Methods (Shallow 
Depth)

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330, SUBMITTAL PROCEDURES:

SD-03 Product Data

Placing Pipe; G, AOF

Submit a minimum of 15 days following award of contract printed 
copies of the manufacturer's recommendations for installation 
procedures of the material being placed, prior to installation.

SD-04 Samples

Pipe for Culverts and Storm Drains; G, AOF

SD-07 Certificates

Resin Certification; G, AOF
Pipeline Testing; G, AOF
Hydrostatic Test on Watertight Joints; G, AOF
Determination of Density; G, AOF
Frame and Cover for Gratings; G, AOF

  Provide certified copies of test reports no later than 15 days 
following award of contract demonstrating conformance to 
applicable pipe specifications, before pipe is installed.  
Certification on the ability of frame and cover or gratings to 
carry the imposed live load.

1.3   DELIVERY, STORAGE, AND HANDLING

1.3.1   Delivery and Storage

SECTION 02630a  Page 4



City of Wakefield Combined Sewer Separation Project Phase 1 WKFDPHS1

Materials delivered to site shall be inspected for damage, unloaded, and 
stored with a minimum of handling.  Materials shall not be stored directly 
on the ground.  The inside of pipes and fittings shall be kept free of dirt 
and debris.  Before, during, and after installation, plastic pipe and 
fittings shall be protected from any environment that would result in 
damage or deterioration to the material.  The Contractor shall have a copy 
of the manufacturer's instructions available at the construction site at 
all times and shall follow these instructions unless directed otherwise by 
the Contracting Officer.  Solvents, solvent compounds, lubricants, 
elastomeric gaskets, and any similar materials required to install plastic 
pipe shall be stored in accordance with the manufacturer's recommendations 
and shall be discarded if the storage period exceeds the recommended shelf 
life.  Solvents in use shall be discarded when the recommended pot life is 
exceeded.

1.3.2   Handling

Materials shall be handled in a manner that ensures delivery to the trench 
in sound, undamaged condition.  Pipe shall be carried to the trench, not 
dragged.

1.4   QUALITY ASSURANCE

Contractor shall submit test report certificates for resin certification, 
pipeline testing, hydrostatic test on watertight joints, determination of 
density, and a certificate of loading for frame and cover for gratings.

PART 2   PRODUCTS

2.1   PIPE FOR CULVERTS AND STORM DRAINS

Pipe for culverts and storm drains shall be of the sizes indicated and 
shall conform to the requirements specified.

2.1.1   Concrete Pipe

ASTM C76, Class II for 18" and 30" pipe, Class III for 12" and 24" pipe, 
and Class IV for 42" pipe unless otherwise indicated.

2.2   MISCELLANEOUS MATERIALS

2.2.1   Concrete

Unless otherwise specified, concrete and reinforced concrete shall conform 
to the requirements for 4000 psi concrete under Section 03307a, 
CAST-IN-PLACE STRUCTURAL CONCRETE.  The concrete mixture shall have air 
content by volume of concrete, based on measurements made immediately after 
discharge from the mixer, of 5 to 7 percent when maximum size of coarse 
aggregate exceeds  1-1/2 inches.  Air content shall be determined in 
accordance with ASTM C 231.  The concrete covering over steel reinforcing 
shall not be less than  1 inch thick for covers and not less than 1-1/2 
inches thick for walls and flooring.  Concrete covering deposited directly 
against the ground shall have a thickness of at least 3 inches between 
steel and ground.  Expansion-joint filler material shall conform to ASTM D 
1751, or ASTM D 1752, or shall be resin-impregnated fiberboard conforming 
to the physical requirements of ASTM D 1752.

2.2.2   Mortar
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Mortar for pipe joints, connections to other drainage structures, and brick 
or block construction shall conform to ASTM C 270, Type M, except that the 
maximum placement time shall be 1 hour.  The quantity of water in the 
mixture shall be sufficient to produce a stiff workable mortar.  Water 
shall be clean and free of harmful acids, alkalies, and organic impurities. 
 The mortar shall be used within 30 minutes after the ingredients are mixed 
with water.  The inside of the joint shall be wiped clean and finished 
smooth.  The mortar head on the outside shall be protected from air and sun 
with a proper covering until satisfactorily cured.

2.2.3   Precast Concrete Segmental Blocks

Precast concrete segmental block shall conform to ASTM C 139, not more than 
 8 inches thick, not less than 8 inches long, and of such shape that joints 
can be sealed effectively and bonded with cement mortar.

2.2.4   Brick

Brick shall conform to ASTM C 62, Grade SW; ASTM C 55, Grade S-I or S-II; 
or ASTM C 32, Grade MS.  Mortar for jointing and plastering shall consist 
of one part portland cement and two parts fine sand.  Lime may be added to 
the mortar in a quantity not more than 25 percent of the volume of cement.  
The joints shall be filled completely and shall be smooth and free from 
surplus mortar on the inside of the structure.  Brick structures shall be 
plastered with 1/2 inch of mortar over the entire outside surface of the 
walls.  For square or rectangular structures, brick shall be laid in 
stretcher courses with a header course every sixth course.  For round 
structures, brick shall be laid radially with every sixth course a 
stretcher course.

2.2.5   Precast Reinforced Concrete Manholes

Precast reinforced concrete manholes shall conform to ASTM C 478.  Joints 
between precast concrete risers and tops shall be made with flexible 
watertight, rubber-type gaskets meeting the requirements of paragraph 
JOINTS.

2.2.6   Frame and Cover for Gratings

Frame and cover for gratings shall be cast gray iron, ASTM A 48, Class 35B; 
cast ductile iron, ASTM A 536, Grade 65-45-12; or cast aluminum, ASTM B 26, 
Alloy 356.OT6.  Weight, shape, size, and waterway openings for grates and 
curb inlets shall be as indicated on the plans.

2.2.7   Joints

2.2.7.1   Flexible Watertight Joints

a.  Materials:  Flexible watertight joints shall be made with rubber 
gaskets for concrete pipe. The design of joints and the physical 
requirements for shall conform to ASTM C 443.  Gaskets shall have 
not more than one factory-fabricated splice.

b.  Test Requirements:  Watertight joints shall be tested and shall 
meet test requirements of paragraph HYDROSTATIC TEST ON WATERTIGHT 
JOINTS.  Rubber gaskets shall comply with the oil resistant gasket 
requirements of ASTM C 443.  Certified copies of test results 
shall be delivered to the Contracting Officer before gaskets or 
jointing materials are installed.  Alternate types of watertight 
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joint may be furnished, if specifically approved.

2.3   RESILIENT CONNECTORS

Flexible, watertight connectors used for connecting pipe to manholes and 
inlets shall conform to ASTM C 923.

2.4   HYDROSTATIC TEST ON WATERTIGHT JOINTS

2.4.1   Concrete Pipe 

A hydrostatic test shall be made on the watertight joint types as proposed. 
 Only one sample joint of each type needs testing; however, if the sample 
joint fails because of faulty design or workmanship, an additional sample 
joint may be tested.  During the test period, gaskets or other jointing 
material shall be protected from extreme temperatures which might adversely 
affect the performance of such materials.  Performance requirements for 
joints in reinforced and nonreinforced concrete pipe shall conform to 
AASHTO M 198 or ASTM C 443.

PART 3   EXECUTION

3.1   EXCAVATION FOR PIPE CULVERTS, STORM DRAINS, AND DRAINAGE STRUCTURES

Excavation of trenches, and for appurtenances and backfilling for culverts 
and storm drains, shall be in accordance with the applicable portions of 
Section 02302N, EXCAVATION, BACKFILLING, AND COMPACTING FOR UTILITIES and 
the requirements specified below.

3.1.1   Trenching

The width of trenches shall conform to MDOT R-85-B to permit satisfactory 
jointing and thorough tamping of the bedding material under and around the 
pipe.  Sheeting and bracing, where required, shall be placed within the 
trench width as specified.  Contractor shall not overexcavate.  Where 
trench widths are exceeded, redesign with a resultant increase in cost of 
stronger pipe or special installation procedures will be necessary.  Cost 
of this redesign and increased cost of pipe or installation shall be borne 
by the Contractor without additional cost to the Government.

3.1.2   Removal of Rock

Rock in either ledge or boulder formation shall be replaced with suitable 
materials to provide a compacted earth cushion having a thickness between 
unremoved rock and the pipe of at least  8 inches or  1/2 inch for each  
foot of fill over the top of the pipe, whichever is greater, but not more 
than three-fourths the nominal diameter of the pipe.  Where bell-and-spigot 
pipe is used, the cushion shall be maintained under the bell as well as 
under the straight portion of the pipe.  Rock excavation shall be as 
specified and defined in Section 02302N, EXCAVATION, BACKFILLING, AND 
COMPACTING FOR UTILITIES.

3.1.3   Removal of Unstable Material

Where wet or otherwise unstable soil incapable of properly supporting the 
pipe, as determined by the Contracting Officer, is unexpectedly encountered 
in the bottom of a trench, such material shall be removed to the depth 
required and replaced to the proper grade with select granular material, 
compacted as provided in paragraph BACKFILLING.  When removal of unstable 
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material is due to the fault or neglect of the Contractor in his 
performance of shoring and sheeting, water removal, or other specified 
requirements, such removal and replacement shall be performed at no 
additional cost to the government.

3.2   BEDDING

The bedding surface for the pipe shall provide a firm foundation of uniform 
density throughout the entire length of the pipe.

3.2.1   Concrete Pipe Requirements

Bell holes and depressions for joints shall be not more than the length, 
depth, and width required for properly making the particular type of joint.

3.3   PLACING PIPE

Each pipe shall be thoroughly examined before being laid; defective or 
damaged pipe shall not be used. Pipelines shall be laid to the grades and 
alignment indicated.  Proper facilities shall be provided for lowering 
sections of pipe into trenches.  Pipe shall not be laid in water, and pipe 
shall not be laid when trench conditions or weather are unsuitable for such 
work.  Diversion of drainage or dewatering of trenches during construction 
shall be provided as necessary.

3.3.1   Concrete Pipe

Laying shall proceed upgrade with spigot ends of bell-and-spigot pipe and 
tongue ends of tongue-and-groove pipe pointing in the direction of the flow.

3.4   JOINTING

3.4.1   Concrete Pipe

3.4.1.1   Flexible Watertight Joints

Gaskets and jointing materials shall be as recommended by the particular 
manufacturer in regard to use of lubricants, cements, adhesives, and other 
special installation requirements.  Surfaces to receive lubricants, 
cements, or adhesives shall be clean and dry.  Gaskets and jointing 
materials shall be affixed to the pipe not more than 24 hours prior to the 
installation of the pipe, and shall be protected from the sun, blowing 
dust, and other deleterious agents at all times.  Gaskets and jointing 
materials shall be inspected before installing the pipe; any loose or 
improperly affixed gaskets and jointing materials shall be removed and 
replaced.  The pipe shall be aligned with the previously installed pipe, 
and the joint pushed home.  If, while the joint is being made the gasket 
becomes visibly dislocated the pipe shall be removed and the joint remade.

3.4.1.2   External Sealing Band Joint for Noncircular Pipe

Surfaces to receive sealing bands shall be dry and clean.  Bands shall be 
installed in accordance with manufacturer's recommendations.

3.5   DRAINAGE STRUCTURES

3.5   Manholes and Inlets

Construction shall be of reinforced concrete, plain concrete, brick, 
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precast reinforced concrete, precast concrete segmental blocks, complete 
with frames and covers or gratings; and with fixed galvanized steel ladders 
where indicated.  Pipe connections to concrete manholes and inlets shall be 
made with flexible, watertight connectors.

3.5.2   Walls and Headwalls

Construction shall be as indicated.

3.6   BACKFILLING

3.6.1   Backfilling Pipe in Trenches

After the pipe has been properly bedded, selected material from excavation 
or borrow, at a moisture content that will facilitate compaction, shall be 
placed along both sides of pipe in layers not exceeding 6 inches in 
compacted depth.  The backfill shall be brought up evenly on both sides of 
pipe for the full length of pipe.  The fill shall be thoroughly compacted 
under the haunches of the pipe.  Each layer shall be thoroughly compacted 
with mechanical tampers or rammers.  This method of filling and compacting 
shall continue until the fill has reached an elevation of at least 12 inches
above the top of the pipe.  The remainder of the trench shall be backfilled 
and compacted by spreading and rolling or compacted by mechanical rammers 
or tampers in layers not exceeding 12 inches.  Tests for density shall be 
made as necessary to ensure conformance to the compaction requirements 
specified below.  Where it is necessary, in the opinion of the Contracting 
Officer, that sheeting or portions of bracing used be left in place, the 
contract will be adjusted accordingly.  Untreated sheeting shall not be 
left in place beneath structures or pavements.

3.6.2   Backfilling Pipe in Fill Sections

For pipe placed in fill sections, backfill material and the placement and 
compaction procedures shall be as specified below.  The fill material shall 
be uniformly spread in layers longitudinally on both sides of the pipe, not 
exceeding  6 inches in compacted depth, and shall be compacted by rolling 
parallel with pipe or by mechanical tamping or ramming.  Prior to 
commencing normal filling operations, the crown width of the fill at a 
height of 12 inches above the top of the pipe shall extend a distance of 
not less than twice the outside pipe diameter on each side of the pipe or 
12 feet, whichever is less.  After the backfill has reached at least 12 
inches above the top of the pipe, the remainder of the fill shall be placed 
and thoroughly compacted in layers not exceeding 12 inches.

3.6.3   Movement of Construction Machinery

When compacting by rolling or operating heavy equipment parallel with the 
pipe, displacement of or injury to the pipe shall be avoided.  Movement of 
construction machinery over a culvert or storm drain at any stage of 
construction shall be at the Contractor's risk.  Any damaged pipe shall be 
repaired or replaced.

3.6.4   Compaction

3.6.4.1   General Requirements

Cohesionless materials include gravels, gravel-sand mixtures, sands, and 
gravelly sands.  Cohesive materials include clayey and silty gravels, 
gravel-silt mixtures, clayey and silty sands, sand-clay mixtures, clays, 
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silts, and very fine sands.  When results of compaction tests for 
moisture-density relations are recorded on graphs, cohesionless soils will 
show straight lines or reverse-shaped moisture-density curves, and cohesive 
soils will show normal moisture-density curves.

3.6.4.2   Minimum Density

Backfill over and around the pipe and backfill around and adjacent to 
drainage structures shall be compacted at the approved moisture content to 
the following applicable minimum density, which will be determined as 
specified below.

a.  Under paved roads, streets, parking areas, and similar-use 
pavements including adjacent shoulder areas, the density shall be 
not less than 90 percent of maximum density for cohesive material 
and 95 percent of maximum density for cohesionless material, up to 
the elevation where requirements for pavement subgrade materials 
and compaction shall control.

b.  Under unpaved or turfed traffic areas, density shall not be less 
than 90 percent of maximum density for cohesive material and 95 
percent of maximum density for cohesionless material.

c.  Under nontraffic areas, density shall be not less than that of the 
surrounding material.

3.6.5   Determination of Density

Testing shall be the responsibility of the Contractor and performed at no 
additional cost to the Government.  Testing shall be performed by an 
approved commercial testing laboratory or by the Contractor subject to 
approval.  Tests shall be performed in sufficient number to ensure that 
specified density is being obtained.  Laboratory tests for moisture-density 
relations shall be made in accordance with ASTM D 1557 except that 
mechanical tampers may be used provided the results are correlated with 
those obtained with the specified hand tamper.  Field density tests shall 
be determined in accordance with ASTM D 2922.  When ASTM D 2922 is used, 
the calibration curves shall be checked and adjusted, if necessary, using 
the sand cone method as described in paragraph Calibration of the 
referenced publications.  ASTM D 2922 results in a wet unit weight of soil 
and when using this method ASTM D 3017 shall be used to determine the 
moisture content of the soil.  The calibration curves furnished with the 
moisture gauges shall be checked along with density calibration checks as 
described in ASTM D 3017 or ASTM D 2922.  Test results shall be furnished 
the Contracting Officer.  The calibration checks of both the density and 
moisture gauges shall be made at the beginning of a job on each different 
type of material encountered and at intervals as directed.

    -- End of Section --
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SECTION 02721A

SUBBASE COURSES

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO T 180 (1997) Moisture-Density Relations of Soils 
Using a 10-lb Rammer and an 18-in Drop

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 29 (1997) Bulk Density ("Unit Weight") and 
Voids in Aggregates

ASTM C 117 (1995) Materials Finer Than No. 200 Sieve 
in Mineral Aggregates by Washing

ASTM C 131 (1996) Resistance to Degradation of 
Small-Size Coarse Aggregate by Abrasion 
and Impact in the Los Angeles Machine

ASTM C 136 (1996) Sieve Analysis of Fine and Coarse 
Aggregates

ASTM D 75 (1987; R 1997) Sampling Aggregates

ASTM D 422 (1963; R 1998) Particle-Size Analysis of 
Soils

ASTM D 1556 (1990; R 1996el) Density and Unit Weight 
of Soil in Place by the Sand-Cone Method

ASTM D 1557 (1998) Laboratory Compaction 
Characteristics of Soil Using Modified 
Effort (56,000 ft-lbf/cu. ft. (2,700 
kN-m/cu.m.))

ASTM D 2487 (1998) Classification of Soils for 
Engineering Purposes (Unified Soil 
Classification System)

ASTM D 2922 (1996el) Density of Soil and 
Soil-Aggregate in Place by Nuclear Methods 
(Shallow Depth)
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ASTM D 3017 (1988; R 1996el) Water Content of Soil and 
Rock in Place by Nuclear Methods (Shallow 
Depth)

ASTM D 4318 (1998) Liquid Limit, Plastic Limit, and 
Plasticity Index of Soils

ASTM E 11 (1995) Wire-Cloth Sieves for Testing 
Purposes

STATE OF MICHIGAN, DEPARTMENT OF TRANSPORTATION (MDOT)

MSG Material Source Guide; Dated 20003

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330, SUBMITTAL PROCEDURES:

SD-03 Product Data

Equipment; G, AOF

  List of proposed equipment to be used in performance of 
construction work, including descriptive data.

Waybills and Delivery Tickets; G, AOF

  Copies of waybills and delivery tickets during the progress of 
the work. Certified waybills and delivery tickets for all 
aggregates actually used.

SD-06 Test Reports

Sampling and Testing; G, AOF

  Copies of initial and in-place test results.

1.3   DEGREE OF COMPACTION

Degree of compaction is a percentage of the maximum density obtained by the 
test procedure presented in ASTM D 1557 and AASHTO T 180, Method D.  In 
this specification, degree of compaction shall be a percentage of 
laboratory maximum density.

1.4   SAMPLING AND TESTING

Sampling and testing shall be the responsibility of the Contractor. 
Sampling and testing shall be performed by an approved testing laboratory 
in accordance with Section 01451, CONTRACTOR QUALITY CONTROL.  Tests shall 
be performed at the specified frequency.  No work requiring testing will be 
permitted until the testing laboratory has been inspected and approved.  
The materials shall be tested to establish compliance with the specified 
requirements.
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1.4.1   Sampling

Samples for laboratory testing shall be taken in conformance with ASTM D 75. 
 When deemed necessary, the sampling will be observed by the Contracting 
Officer.

1.4.2   Tests

1.4.2.1   Sieve Analysis

Sieve analysis shall be made in conformance with ASTM C 117 and ASTM C 136 
and ASTM D 422.  Sieves shall conform to ASTM E 11.

1.4.2.2   Liquid Limit and Plasticity Index

Liquid limit and plasticity index shall be determined in accordance with 
ASTM D 4318.

1.4.2.3   Moisture-Density Determinations

The maximum density and optimum moisture shall be determined in accordance 
with ASTM D 1557 and AASHTO T 180, Method D.

1.4.2.4   Density Tests

Density shall be field measured in accordance with ASTM D 1556 and ASTM D 
2922.  The base plate, as shown in the drawing shall be used.  The 
calibration curves shall be checked and adjusted, if necessary, using only 
the sand cone method as described in paragraph Calibration, of the ASTM 
publication.  Tests performed in accordance with ASTM D 2922 result in a 
wet unit weight of soil and, when using this method, ASTM D 3017 shall be 
used to determine the moisture content of the soil.  The calibration curves 
furnished with the moisture gauges shall also be checked along with density 
calibration checks as described in ASTM D 3017.  The calibration checks of 
both the density and moisture gauges shall be made by the prepared 
containers of material method, as described in paragraph Calibration, in 
ASTM D 2922, on each different type of material to be tested at the 
beginning of a job and at intervals as directed.

1.4.2.5   Wear Test

Wear tests shall be made on subbase course material in conformance with 
ASTM C 131.

1.4.2.6   Weight of Slag

Weight per cubic foot of slag shall be determined in accordance with ASTM C 
29 on the subbase course material.

1.4.3   Testing Frequency

1.4.3.1   Initial Tests

One of each of the following tests shall be performed on the proposed 
material prior to commencing construction to demonstrate that the proposed 
material meets all specified requirements prior to installation.

a.  Sieve Analysis including 0.02 mm size material
b.  Liquid limit and plasticity index moisture-density relationship
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1.4.3.2   In-Place Tests

One of each of the following tests shall be performed on samples taken from 
the placed and compacted subbase course.  Samples shall be taken in 
accordance with MSG.

a.  Sieve Analysis including 0.02 mm size material
b.  Field Density
c.  Moisture liquid limit and plasticity index

1.4.4   Approval of Material

The source of the material shall be selected from an approved source or 
passing gradation recieved at least 1 week prior to incorporation.  
Approval of the materials will be based on tests for gradation, liquid 
limit, and plasticity index performed on samples taken from the completed 
and compacted subbase course.

1.5   WEATHER LIMITATIONS

Construction shall be done when the atmospheric temperature is above 35 
degrees F.  When the temperature falls below 35 degrees F, the Contractor 
shall protect all completed areas by approved methods against detrimental 
effects of freezing.  Completed areas damaged by freezing, rainfall, or 
other weather conditions shall be corrected to meet specified requirements.

1.6   EQUIPMENT

All plant, equipment, and tools used in the performance of the work will be 
subject to approval before the work is started and shall be maintained in 
satisfactory working condition at all times.  The equipment shall be 
adequate and shall have the capability of producing the required 
compaction, meeting grade controls, thickness control, and smoothness 
requirements as set forth herein.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Subbase Course

Aggregates shall consist of crushed stone or slag, gravel, shell, sand, or 
other sound, durable, approved materials processed and blended or naturally 
combined.  Aggregates shall be durable and sound, free from lumps and balls 
of clay, organic matter, objectionable coatings, and other foreign 
material.  Material retained on the No. 4 sieve shall have a percentage of 
wear not to exceed 50 percent after 500 revolutions when tested as 
specified in ASTM C 131.  Aggregate shall be reasonably uniform in density 
and quality.  Slag shall be an air-cooled, blast-furnace product having a 
dry weight of not less than 65 pcf.  Aggregates shall have a maximum size 
of 1.5 inch and shall be within the limits specified in MDOT SEC 902. 

The portion of any blended component and of the completed course passing 
the No. 40 sieve shall be either nonplastic or shall have a liquid limit 
not greater than 25 and a plasticity index not greater than 5 and shall be 
within the limits specified in MDOT SEC 902.

PART 3   EXECUTION
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3.1   STOCKPILING MATERIAL

Prior to stockpiling of material, storage sites shall be cleared and 
leveled by the Contractor.  All materials, including approved material 
available from excavation and grading, shall be stockpiled in the manner 
and at the locations designated.  Aggregates shall be stockpiled on the 
cleared and leveled areas designated by the Contracting Officer so as to 
prevent segregation.  Materials obtained from different sources shall be 
stockpiled separately.

3.2   PREPARATION OF UNDERLYING MATERIAL

Prior to constructing the subbase course, the underlying course or subgrade 
shall be cleaned of all foreign substances.  The surface of the underlying 
course or subgrade shall meet specified compaction and surface tolerances.  
Ruts, or soft yielding spots, in the underlying courses, subgrade areas 
having inadequate compaction, and deviations of the surface from the 
specified requirements, shall be corrected by loosening and removing soft 
or unsatisfactory material and by adding approved material, reshaping to 
line and grade, and recompacting to specified density requirements.  For 
cohesionless underlying courses or subgrades containing sands or gravels, 
as defined in ASTM D 2487, the surface shall be stabilized prior to 
placement of the subbase course.  Stabilization shall be accomplished by 
mixing subbase-course material into the underlying course, and compacting 
by approved methods.  The stabilized material shall be considered as part 
of the underlying course and shall meet all requirements for the underlying 
course.  The finished underlying course shall not be disturbed by traffic 
or other operations and shall be maintained by the Contractor in a 
satisfactory condition until the subbase course is placed.

3.3   GRADE CONTROL

The finished and completed subbase course shall conform to the lines, 
grades, and cross sections shown.  The lines, grades, and cross sections 
shown shall be maintained by means of line and grade stakes placed by the 
Contractor at the work site.

3.4   MIXING AND PLACING MATERIALS

The materials shall be mixed and placed to obtain uniformity of the subbase 
material at the water content specified.  The Contractor shall make such 
adjustments in mixing or placing procedures or in equipment as may be 
directed to obtain the true grades, to minimize segregation and 
degradation, to reduce or accelerate loss or increase of water, and to 
insure a satisfactory subbase course.

3.5   LAYER THICKNESS

The compacted thickness of the completed course shall be as indicated.  
When a compacted layer of 6 inches is specified, the material may be placed 
in a single layer; when a compacted thickness of more than 6 inches is 
required, no layer shall exceed 6 inches.

3.6   COMPACTION

Each layer of the subbase course shall be compacted as specified with 
approved compaction equipment.  Water content shall be maintained during 
the compaction procedure at a moisture content less than saturation, as 
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determined from laboratory tests, as specified in paragraph SAMPLING AND 
TESTING.  In all places not accessible to the rollers, the mixture shall be 
compacted with hand-operated power tampers.  Compaction shall continue 
until each layer is compacted through the full depth to at least 95 percent 
of laboratory maximum density.  The Contractor shall make such adjustments 
in compacting or finishing procedures as may be directed to obtain true 
grades, to minimize segregation and degradation, to reduce or increase 
water content, and to ensure a satisfactory subbase course.  Any materials 
that are found to be unsatisfactory shall be removed and replaced with 
satisfactory material or reworked, as directed, to meet the requirements of 
this specification.

3.7   PROOF ROLLING

Areas designated on the drawings to be proof rolled shall receive an 
application of 30 coverages with a heavy pneumatic-tired roller having four 
or more tires abreast, each tire loaded to a minimum of 30,000 pounds and 
inflated to a minimum of 150 psi.  A coverage is defined as the application 
of one tire print over the designated area.  In the areas designated, proof 
rolling shall be applied to the top layer of the subbase course.  Water 
content of the top layer of the subbase course shall be maintained at a 
moisture content less than saturation, as determined from laboratory tests, 
as specified in paragraph SAMPLING AND TESTING.  Any material in the 
subbase courses or underlying materials indicated to be unsatisfactory by 
the proof rolling shall be removed, dried, and recompacted, or removed and 
replaced with satisfactory materials.

3.8   EDGES

Approved material shall be placed along the edges of the subbase course in 
such quantity as will compact to the thickness of the course being 
constructed.  When the course is being constructed in two or more layers, 
at least a 1 foot width of the shoulder shall be rolled and compacted 
simultaneously with the rolling and compacting of each layer of the subbase 
course, as directed.

3.9   SMOOTHNESS TEST

The surface of each layer shall not show deviations in excess of 3/8 inch 
when tested with a 12 foot straightedge applied parallel with and at right 
angles to the centerline of the area to be paved.  Deviations exceeding 
this amount shall be corrected by removing material, replacing with new 
material, or reworking existing material and compacting, as directed.

3.10   THICKNESS CONTROL

The completed thickness of the subbase course shall be in accordance with 
the thickness and grade indicated on the drawings.  The thickness of each 
course shall be measured at intervals providing at least one measurement 
for each 500 square yards or part thereof of subbase course.  The thickness 
measurement shall be made by test holes, at least 3 inches in diameter 
through the course.  The completed subbase course shall not be more than  
1/2 inch deficient in thickness nor more than 1/2 inch above or below the 
established grade.  Where any of these tolerances are exceeded, the 
Contractor shall correct such areas by scarifying, adding new material of 
proper gradation or removing material, and compacting, as directed.  Where 
the measured thickness is 1/2 inch or more thicker than shown, the course 
will be considered as conforming with the specified thickness requirements 
plus 1/2 inch.  The average job thickness shall be the average of the job 
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measurements as specified above but within 1/4 inch of the thickness shown.

3.11   MAINTENANCE

The subbase course shall be maintained in a satisfactory condition until 
accepted.

        -- End of Section --
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SECTION 02722A

AGGREGATE AND/OR GRADED-CRUSHED AGGREGATE BASE COURSE

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO T 180 (1997) Moisture-Density Relations of Soils 
Using a 10-lb Rammer and an 18-in Drop

AASHTO T 224 (1996) Correction for Coarse Particles in 
the Soil Compaction Test

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 29 (1997) Bulk Density ("Unit Weight") and 
Voids in Aggregates

ASTM C 88 (1999a) Soundness of Aggregates by Use of 
Sodium Sulfate or Magnesium Sulfate

ASTM C 117 (1995) Materials Finer Than No. 200 Sieve 
in Mineral Aggregates by Washing

ASTM C 127 (1988; R 1993el) Specific Gravity and 
Absorption of Course Aggregate

ASTM C 128 (1997) Specific Gravity and Absorption of 
Fine Aggregate

ASTM C 131 (1996) Resistance to Degradation of 
Small-Size Coarse Aggregate by Abrasion 
and Impact in the Los Angeles Machine

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse 
Aggregates

ASTM D 75 (1987; R 1997) Sampling Aggregates

ASTM D 422 (1963; R 1998) Particle-Size Analysis of 
Soils

ASTM D 1556 (2000) Density and Unit Weight of Soil in 
Place by the Sand-Cone Method

ASTM D 1557 (1991; R 1998) Laboratory Compaction 
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Characteristics of Soil Using Modified 
Effort (56,000 ft-lbf/cu. ft.)

ASTM D 2487 (2000) Classification of Soils for 
Engineering Purposes (Unified Soil 
Classification System)

ASTM D 2922 (1996el) Density of Soil and 
Soil-Aggregate in Place by Nuclear Methods 
(Shallow Depth)

ASTM D 3017 (1988; R 1996el) Water Content of Soil and 
Rock in Place by Nuclear Methods (Shallow 
Depth)

ASTM D 4318 (2000) Liquid Limit, Plastic Limit, and 
Plasticity Index of Soils

ASTM E 11 (1995) Wire-Cloth Sieves for Testing 
Purposes

STATE OF MICHIGAN, DEPARTMENT OF TRANSPORTATION (MDOT)

MDOT SEC 302 Standard Specifications for Construction, 
"AGGREGATE BASE COURSES"; Dated 2003

MDOT SEC 902 Standard Specifications for Construction, 
"AGGREGATES"; Dated 2003

MSG Material Source Guide; Dated 2003

1.2   DEFINITIONS

For the purposes of this specification, the following definitions apply.

1.2.1   Aggregate Base Course

Aggregate base course (ABC) is well graded, durable aggregate uniformly 
moistened and mechanically stabilized by compaction.

1.2.2   Graded-crushed Aggregate Base Course

Graded-crushed aggregate (GCA) base course is well graded, crushed, durable 
aggregate uniformly moistened and mechanically stabilized by compaction.  
GCA is similar to ABC, but it has more stringent requirements and it 
produces a base course with higher strength and stability.

1.2.3   Degree of Compaction

Degree of compaction shall be expressed as a percentage of the maximum 
density obtained by the test procedure presented in ASTM D 1557 and AASHTO 
T 180, Method D and corrected with AASHTO T 224.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
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used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330, SUBMITTAL PROCEDURES:

SD-03 Product Data

Plant, Equipment, and Tools; G, AOF

  List of proposed equipment to be used in performance of 
construction work, including descriptive data.

Waybills and Delivery Tickets; G, AOF

  Copies of waybills and delivery tickets during the progress of 
the work.  Before the final statement is allowed, the Contractor 
shall file certified waybills and certified delivery tickets for 
all aggregates actually used.

SD-06 Test Reports

Sampling and testing; G, AOF
Field Density Tests; G, AOF

  Calibration curves and related test results prior to using the 
device or equipment being calibrated.  Copies of field test 
results within 24 hours after the tests are performed.  Certified 
copies of test results for approval not less than 30 days before 
material is required for the work.

1.4   SAMPLING AND TESTING

Sampling and testing shall be the responsibility of the Contractor.  
Sampling and testing shall be performed by a testing laboratory approved in 
accordance with MSG.  Work requiring testing will not be permitted until 
the testing laboratory has been inspected and approved.  The materials 
shall be tested to establish compliance with the specified requirements; 
testing shall be performed at the specified frequency.  The Contracting 
Officer may specify the time and location of the tests.  Copies of test 
results shall be furnished to the Contracting Officer within 24 hours of 
completion of the tests.

1.4.1   Sampling

Samples for laboratory testing shall be taken in conformance with MDOT SEC 
302, MDOT SEC 902, MSG, and ASTM D 75.  When deemed necessary, the sampling 
will be observed by the Contracting Officer.

1.4.2   Tests

The following tests shall be performed in conformance with the applicable 
standards listed.

1.4.2.1   Sieve Analysis

Sieve analysis shall be made in conformance with ASTM C 117 and ASTM C 136. 
  Sieves shall conform to ASTM E 11.  Particle-size analysis of the soils 
shall also be completed in conformance with ASTM D 422.

1.4.2.2   Liquid Limit and Plasticity Index
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Liquid limit and plasticity index shall be determined in accordance with 
ASTM D 4318.

1.4.2.3   Moisture-Density Determinations

The maximum density and optimum moisture content shall be determined in 
accordance with ASTM D 1557 and AASHTO T 180, Method D and corrected with 
AASHTO T 224.  To maintain the same percentage of coarse material, the 
"remove and replace" procedure as described in the NOTE 8 in Paragraph 7.2 
of AASHTO T 180 shall be used.

1.4.2.4   Field Density Tests

Density shall be field measured in accordance with ASTM D 1556 ASTM D 2922. 
For the method presented in ASTM D 1556 the base plate as shown in the 
drawing shall be used. For the method presented in ASTM D 2922 the 
calibration curves shall be checked and adjusted if necessary using only 
the sand cone method as described in paragraph Calibration, of the ASTM 
publication.  Tests performed in accordance with ASTM D 2922 result in a 
wet unit weight of soil and when using this method, ASTM D 3017 shall be 
used to determine the moisture content of the soil.  The calibration curves 
furnished with the moisture gauges shall also be checked along with density 
calibration checks as described in ASTM D 3017.  The calibration checks of 
both the density and moisture gauges shall be made by the prepared 
containers of material method, as described in paragraph Calibration of 
ASTM D 2922, on each different type of material being tested at the 
beginning of a job and at intervals as directed.

1.4.2.5   Wear Test

Wear tests shall be made on ABC and GCA course material in conformance with 
ASTM C 131.

1.4.2.6   Soundness

Soundness tests shall be made on GCA in accordance with ASTM C 88.

1.4.2.7   Weight of Slag

Weight per cubic foot of slag shall be determined in accordance with ASTM C 
29 on the ABC and GCA course material.

1.4.3   Testing Frequency

1.4.3.1   Initial Tests

One of each of the following tests shall be performed on the proposed 
material prior to commencing construction to demonstrate that the proposed 
material meets all specified requirements when furnished.  If materials 
from more than one source are going to be utilized, this testing shall be 
completed for each source.

a.  Sieve Analysis including No. 635 size material.

b.  Liquid limit and plasticity index. 

c.  Moisture-density relationship.
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1.4.3.2   In Place Tests

Each of the following tests shall be performed on samples taken from the 
placed and compacted ABC and GCA.  Samples shall be taken and tested at the 
rates indicated.

     a.  Density tests shall be performed on every lift of material placed 
and at a frequency of one set of tests for every  250 square yards, or 
portion thereof, of completed area.

     b.  Sieve Analysis including No. 635 size material shall be performed 
for every  500 tons, or portion thereof, of material placed.

     c.  Liquid limit and plasticity index tests shall be performed at the 
same frequency as the sieve analysis.

1.4.4   Approval of Material

The source of the material shall be selected from an approved source or 
possible gradation recieved at least 1 week prior to incorporation.  
Tentative approval of material will be based on initial test results.  
Final approval of the materials will be based on sieve analysis, liquid 
limit, and plasticity index tests performed on samples taken from the 
completed and fully compacted ABC and GCA.

1.5   WEATHER LIMITATIONS

Construction shall be done when the atmospheric temperature is above 35 
degrees F.  When the temperature falls below 35 degrees F, the Contractor 
shall protect all completed areas by approved methods against detrimental 
effects of freezing.  Completed areas damaged by freezing, rainfall, or 
other weather conditions shall be corrected to meet specified requirements.

1.6   PLANT, EQUIPMENT, AND TOOLS

All plant, equipment, and tools used in the performance of the work will be 
subject to approval before the work is started and shall be maintained in 
satisfactory working condition at all times.  The equipment shall be 
adequate and shall have the capability of producing the required 
compaction, meeting grade controls, thickness control, and smoothness 
requirements as set forth herein.

PART 2   PRODUCTS

2.1   AGGREGATES

All aggregates shall conform to specifications contained in MDOT SEC 302, 
MDOT SEC 902, MSG and as follows. The ABC and GCA shall consist of clean, 
sound, durable particles of crushed stone, crushed slag, crushed gravel, 
crushed recycled concrete, angular sand, or other approved material.  ABC 
shall be free of lumps of clay, organic matter, and other objectionable 
materials or coatings. GCA shall be free of silt and clay as defined by 
ASTM D 2487, organic matter, and other objectionable materials or coatings. 
The portion retained on the No. 4 sieve shall be known as coarse aggregate; 
that portion passing the No. 4 sieve shall be known as fine aggregate.

2.1.1   Coarse Aggregate

Coarse aggregates shall be angular particles of uniform density.  When the 
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coarse aggregate is supplied from more than one source, aggregate from each 
source shall meet the specified requirements and shall be stockpiled 
separately.

     a.  Crushed Gravel:  Crushed gravel shall be manufactured by crushing 
gravels, and shall meet all the requirements specified below.

     b.  Crushed Stone:  Crushed stone shall consist of freshly mined 
quarry rock, and shall meet all the requirements specified below.

     c.  Crushed Recycled Concrete:  Crushed recycled concrete shall 
consist of previously hardened portland cement concrete or other concrete 
containing pozzolanic binder material.  The recycled material shall be free 
of all reinforcing steel, bituminous concrete surfacing, and any other 
foreign material and shall be crushed and processed to meet the required 
gradations for coarse aggregate.  Crushed recycled concrete shall meet all 
other applicable requirements specified below.

     d.  Crushed Slag:  Crushed slag shall be an air-cooled blast-furnace 
product having an air dry unit weight of not less than 65 pcf as determined 
by ASTM C 29, and shall meet all the requirements specified below.

2.1.1.1   Aggregate Base Course

ABC coarse aggregate shall not show more than 50 percent loss when 
subjected to the Los Angeles abrasion test in accordance with ASTM C 131.  
The amount of flat and elongated particles shall not exceed 30 percent.  A 
flat particle is one having a ratio of width to thickness greater than 3; 
an elongated particle is one having a ratio of length to width greater than 
3.  In the portion retained on each sieve specified, the crushed aggregates 
shall contain at least 50 percent by weight of crushed pieces having two or 
more freshly fractured faces with the area of each face being at least 
equal to 75 percent of the smallest midsectional area of the piece.  When 
two fractures are contiguous, the angle between planes of the fractures 
must be at least 30 degrees in order to count as two fractured faces.  
Crushed gravel shall be manufactured from gravel particles 50 percent of 
which, by weight, are retained on the maximum size sieve listed in TABLE 1.

2.1.1.2   Graded-Crushed Aggregate Base Course

GCA coarse aggregate shall not show more than 50 percent loss when 
subjected to the Los Angeles abrasion test in accordance with ASTM C 131.  
GCA coarse aggregate shall not exhibit a loss greater than 50 percent 
weighted average, at five cycles, when tested for soundness in magnesium 
sulfate in accordance with ASTM C 88.  The amount of flat and elongated 
particles shall not exceed 20 percent for the fraction retained on the 1/2 
inch sieve nor 20 percent for the fraction passing the 1/2 inch sieve.  A 
flat particle is one having a ratio of width to thickness greater than 3; 
an elongated particle is one having a ratio of length to width greater than 
3.  In the portion retained on each sieve specified, the crushed aggregate 
shall contain at least 90 percent by weight of crushed pieces having two or 
more freshly fractured faces with the area of each face being at least 
equal to 75 percent of the smallest midsectional area of the piece.  When 
two fractures are contiguous, the angle between planes of the fractures 
must be at least 30 degrees in order to count as two fractured faces.  
Crushed gravel shall be manufactured from gravel particles 90 percent of 
which by weight are retained on the maximum size sieve listed in TABLE 1.

2.1.2   Fine Aggregate

SECTION 02722a  Page 8



City of Wakefield Combined Sewer Separation Project Phase 1 WKFDPHS1

Fine aggregates shall be angular particles of uniform density.  When the 
fine aggregate is supplied from more than one source, aggregate from each 
source shall meet the specified requirements.

2.1.2.1   Aggregate Base Course

ABC fine aggregate shall consist of screenings, angular sand, crushed 
recycled concrete fines, or other finely divided mineral matter processed 
or naturally combined with the coarse aggregate.

2.1.2.2   Graded-Crushed Aggregate Base Course

GCA fine aggregate shall consist of angular particles produced by crushing 
stone, slag, recycled concrete, or gravel that meets the requirements for 
wear and soundness specified for GCA coarse aggregate.  Fine aggregate 
shall be manufactured from gravel particles 95 percent of which by weight 
are retained on the 1/2 inch sieve.

2.1.3   Gradation Requirements

The specified gradation requirements shall apply to the completed base 
course.  The aggregates shall have a maximum size of 1.5 inches and shall 
be continuously well graded within the limits specified in MDOT SEC 902. 
Sieves shall conform to ASTM E 11.

NOTE 1:  The values are based on aggregates of uniform specific gravity.  
If materials from different sources are used for the coarse and fine 
aggregates, they shall be tested in accordance with ASTM C 127 and ASTM C 
128 to determine their specific gravities.  If the specific gravities vary 
by more than 10 percent, the percentages passing the various sieves shall 
be corrected as directed by the Contracting Officer.

2.1.4   Liquid Limit and Plasticity Index

Liquid limit and plasticity index requirements shall apply to the completed 
course and shall also apply to any component that is blended to meet the 
required gradation.  The portion of any component or of the completed 
course passing the No. 40 sieve shall be either nonplastic or have a liquid 
limit not greater than 25 and a plasticity index not greater than 5.

PART 3   EXECUTION

3.1   GENERAL REQUIREMENTS

When the ABC or GCA is constructed in more than one layer, the previously 
constructed layer shall be cleaned of loose and foreign matter by sweeping 
with power sweepers or power brooms, except that hand brooms may be used in 
areas where power cleaning is not practicable.  Adequate drainage shall be 
provided during the entire period of construction to prevent water from 
collecting or standing on the working area.  Line and grade stakes shall be 
provided as necessary for control.  Grade stakes shall be in lines parallel 
to the centerline of the area under construction and suitably spaced for 
string lining.

3.2   OPERATION OF AGGREGATE SOURCES

 Aggregates shall be obtained from offsite sources.
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3.3   STOCKPILING MATERIAL

Prior to stockpiling of material, storage sites shall be cleared and 
leveled by the Contractor.  All materials, including approved material 
available from excavation and grading, shall be stockpiled in the manner 
and at the locations designated by the Government.  Aggregates shall be 
stockpiled on the cleared and leveled areas designated by the Government to 
prevent segregation.  Materials obtained from different sources shall be 
stockpiled separately.

3.4   PREPARATION OF UNDERLYING COURSE

Preparation of the underlying course shall be in accordance with 
Section02302N, EXCAVATION, BACKFILLING, AND COMPACTING FOR UTILITIES. Prior 
to constructing the ABC and GCA, the underlying course or subgrade shall be 
cleaned of all foreign substances.  At the time of construction of the ABC 
and GCA, the underlying course shall contain no frozen material.  The 
surface of the underlying course or subgrade shall meet specified 
compaction and surface tolerances. Ruts or soft yielding spots in the 
underlying courses, areas having inadequate compaction, and deviations of 
the surface from the requirements set forth herein shall be corrected by 
loosening and removing soft or unsatisfactory material and by adding 
approved material, reshaping to line and grade, and recompacting to 
specified density requirements.  For cohesionless underlying courses 
containing sands or gravels, as defined in ASTM D 2487, the surface shall 
be stabilized prior to placement of the ABC and GCA.  Stabilization shall 
be accomplished by mixing ABC or GCA into the underlying course and 
compacting by approved methods.  The stabilized material shall be 
considered as part of the underlying course and shall meet all requirements 
of the underlying course.  The finished underlying course shall not be 
disturbed by traffic or other operations and shall be maintained by the 
Contractor in a satisfactory condition until the ABC and GCA is placed.

3.5   INSTALLATION

Aggregate base course installation shall conform to specifications 
contained in MDOT SEC 302, MDOT SEC 902, MSG and as follows.

3.5.1   Mixing the Materials

The coarse and fine aggregates shall be mixed in a stationary plant, or in 
a traveling plant or bucket loader on an approved paved working area.  The 
Contractor shall make adjustments in mixing procedures or in equipment as 
directed to obtain true grades, to minimize segregation or degradation, to 
obtain the required water content, and to insure a satisfactory ABC and GCA 
meeting all requirements of this specification.

3.5.2   Placing

The mixed material shall be placed on the prepared subgrade or subbase in 
layers of uniform thickness with an approved spreader.  When a compacted 
layer 6 inches or less in thickness is required, the material shall be 
placed in a single layer.  When a compacted layer in excess of 6 inches is 
required, the material shall be placed in layers of equal thickness.  No 
layer shall exceed 6 inches.  The layers shall be so placed that when 
compacted they will be true to the grades or levels required with the least 
possible surface disturbance.  Where the ABC and GCA is placed in more than 
one layer, the previously constructed layers shall be cleaned of loose and 
foreign matter by sweeping with power sweepers, power brooms, or hand 
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brooms, as directed.  Such adjustments in placing procedures or equipment 
shall be made as may be directed to obtain true grades, to minimize 
segregation and degradation, to adjust the water content, and to insure an 
acceptable ABC and GCA.

3.5.3   Grade Control

The finished and completed ABC and GCA shall conform to the lines, grades, 
and cross sections shown.  Underlying material(s) shall be excavated and 
prepared at sufficient depth for the required ABC and GCA thickness so that 
the finished ABC and GCA with the subsequent surface course will meet the 
designated grades.

3.5.4   Edges of Base Course

Approved fill material shall be placed along the outer edges of ABC and GCA 
in sufficient quantities to compact to the thickness of the course being 
constructed, or to the thickness of each layer in a multiple layer course, 
allowing in each operation at least a 2 foot width of this material to be 
rolled and compacted simultaneously with rolling and compacting of each 
layer of ABC and GCA.  If this base course material is to be placed 
adjacent to another pavement section, then the layers for both of these 
sections shall be placed and compacted along this edge at the same time.

3.5.5   Compaction

Each layer of the ABC and GCA shall be compacted as specified with approved 
compaction equipment.  Water content shall be maintained during the 
compaction procedure to within plus or minus 98 percent of the optimum 
water content determined from laboratory tests as specified in paragraph 
SAMPLING AND TESTING.  Rolling shall begin at the outside edge of the 
surface and proceed to the center, overlapping on successive trips at least 
one-half the width of the roller.  Alternate trips of the roller shall be 
slightly different lengths.  Speed of the roller shall be such that 
displacement of the aggregate does not occur.  In all places not accessible 
to the rollers, the mixture shall be compacted with hand-operated power 
tampers.  Compaction shall continue until each layer has a degree of 
compaction that is at least 98 percent of laboratory maximum density 
through the full depth of the layer.  The Contractor shall make such 
adjustments in compacting or finishing procedures as may be directed to 
obtain true grades, to minimize segregation and degradation, to reduce or 
increase water content, and to ensure a satisfactory ABC and GCA.  Any 
materials that are found to be unsatisfactory shall be removed and replaced 
with satisfactory material or reworked, as directed, to meet the 
requirements of this specification.

3.5.6   Thickness

Compacted thickness of the aggregate course shall be 6 inches.  No 
individual layer shall exceed  6 inches in compacted thickness.  The total 
compacted thickness of the ABC and GCA course shall be within 1/2 inch of 
the thickness indicated.  Where the measured thickness is more than 1/2 inch
 deficient, such areas shall be corrected by scarifying, adding new 
material of proper gradation, reblading, and recompacting as directed.  
Where the measured thickness is more than 1/2 inch thicker than indicated, 
the course shall be considered as conforming to the specified thickness 
requirements.  Average job thickness shall be the average of all thickness 
measurements taken for the job, but shall be within 1/4 inch of the 
thickness indicated.  The total thickness of the ABC and GCA course shall 
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be measured at intervals in such a manner as to ensure one measurement for 
every 250 lineal feet of paving completed.  Measurements shall be made in 3 inch 
diameter test holes penetrating the base course.

3.5.7   Proof Rolling

Proof rolling of the areas indicated shall be in addition to the compaction 
specified and shall consist of the application of 30 coverages with a heavy 
pneumatic-tired roller having four or more tires, each loaded to a minimum 
of 30,000 pounds and inflated to a minimum of 150 psi.  In areas 
designated, proof rolling shall be applied to the top of the underlying 
material on which ABC and GCA is laid and to each layer of ABC and GCA.  
Water content of the underlying material shall be maintained at optimum or 
at the percentage directed from start of compaction to completion of proof 
rolling of that layer.  Water content of each layer of the ABC and GCA 
shall be maintained at the optimum percentage directed from start of 
compaction to completion of proof rolling.  Any ABC and GCA materials or 
any underlying materials that produce unsatisfactory results by proof 
rolling shall be removed and replaced with satisfactory materials, 
recompacted and proof rolled to meet these specifications.

3.5.8   Finishing

The surface of the top layer of ABC and GCA shall be finished after final 
compaction and proof rolling by cutting any overbuild to grade and rolling 
with a steel-wheeled roller.  Thin layers of material shall not be added to 
the top layer of base course to meet grade.  If the elevation of the top 
layer of  ABC and GCA is 1/2 inch or more below grade, then the top layer 
should be scarified to a depth of at least 3 inches and new material shall 
be blended in , compacted and proof rolled to bring to grade.  Adjustments 
to rolling and finishing procedures shall be made as directed to minimize 
segregation and degradation, obtain grades, maintain moisture content, and 
insure an acceptable base course.  Should the surface become rough, 
corrugated, uneven in texture, or traffic marked prior to completion, the 
unsatisfactory portion shall be scarified, reworked and recompacted or it 
shall be replaced as directed.

3.5.9   Smoothness

The surface of the top layer shall show no deviations in excess of 3/8 inch 
when tested with a 10 foot straightedge.  Measurements shall be taken in 
successive positions parallel to the centerline of the area to be paved.  
Measurements shall also be taken perpendicular to the centerline at 50 foot 
intervals.  Deviations exceeding this amount shall be corrected by removing 
material and replacing with new material, or by reworking existing material 
and compacting it to meet these specifications.

3.6   TRAFFIC

Traffic shall not be allowed on the completed ABC and GCA course.  
Completed portions of the ABC and GCA course may be opened to limited 
traffic, provided there is no marring or distorting of the surface by the 
traffic.  Heavy equipment shall not be permitted except when necessary to 
construction, and then the area shall be protected against marring or 
damage to the completed work.

3.7   MAINTENANCE

The ABC and GCA shall be maintained in a satisfactory condition until the 
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full pavement section is completed and accepted according to MDOT SEC 302.  
Maintenance shall include immediate repairs to any defects and shall be 
repeated as often as necessary to keep the area intact.  Any ABC and GCA 
that is not paved over prior to the onset of winter, shall be retested to 
verify that it still complies with the requirements of this specification.  
Any area of ABC and GCA that is damaged shall be reworked or replaced as 
necessary to comply with this specification.

3.8   DISPOSAL OF UNSATISFACTORY MATERIALS

Any unsuitable materials that must be removed shall be disposed of as 
directed.  No additional payments will be made for materials that must be 
replaced.

    -- End of Section --
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SECTION 02731A

AGGREGATE SURFACE COURSE

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 117 (1995) Materials Finer Than 75 micrometer 
(No. 200) Sieve in Mineral Aggregates by 
Washing

ASTM C 131 (1996) Resistance to Degradation of 
Small-Size Coarse Aggregate by Abrasion 
and Impact in the Los Angeles Machine

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse 
Aggregates

ASTM D 75 (1987; R 1997) Sampling Aggregates

ASTM D 422 (1963; R 1998) Particle-Size Analysis of 
Soils

ASTM D 1556 (1990; R 1996el) Density and Unit Weight 
of Soil in Place by the Sand-Cone Method

ASTM D 1557 (1991; R 1998) Laboratory Compaction 
Characteristics of Soil Using Modified 
Effort (56,000 ft-lbf/cu. ft.)

ASTM D 2922 (1996el) Density of Soil and 
Soil-Aggregate in Place by Nuclear Methods 
(Shallow Depth)

ASTM D 3017 (1988; R 1996el) Water Content of Soil and 
Rock in Place by Nuclear Methods (Shallow 
Depth)

ASTM D 3740 (1999c) Minimum Requirements for Agencies 
Engaged in the Testing and/or Inspection 
of Soil and Rock as Used in Engineering 
Design and Construction

ASTM D 4318 (1998) Liquid Limit, Plastic Limit, and 
Plasticity Index of Soils

ASTM E 11 (1995) Wire-Cloth Sieves for Testing 
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Purposes

      STATE OF MICHIGAN, DEPARTMENT OF TRANSPORTATION STANDARDS (MDOT)

MDOT SEC 306 Standard Specifications for Construction, 
"AGGREGATE SURFACE COURSE"; Dated 2003

MDOT SEC 307 Standard Specifications for Construction, 
"AGGREGATE SHOULDERS AND APPROACHES"; 
Dated 2003

MDOT SEC 902 Standard Specifications for Construction, 
"AGGREGATES"; Dated 2003

MSG Material Source Guide; Dated 2003

1.2   DEFINITIONS

1.2.1   DEGREE OF COMPACTION

Degree of compaction is a percentage of the maximum density obtained by the 
test procedure presented in ASTM D 1557 abbreviated herein as present 
laboratory maximum density.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330, SUBMITTAL PROCEDURES:

SD-03 Product Data

Equipment; G, AOF

  List of proposed equipment to be used in performance of 
construction work including descriptive data.

SD-06 Test Reports

Sampling and Testing; G, AOF
Density Tests; G, AOF

  Calibration curves and related test results prior to using the 
device or equipment being calibrated.  Copies of field test 
results within  hours after the tests are performed.  Test results 
from samples, not less than  days before material is required for 
the work.  Results of laboratory tests for quality control 
purposes, for approval, prior to using the material.

1.4   EQUIPMENT

All plant, equipment, and tools used in the performance of the work covered 
by this section will be subject to approval by the Contracting Officer 
before the work is started and shall be maintained in satisfactory working 
condition at all times.  The equipment shall be adequate and shall have the 
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capability of producing the required compaction, and meeting the grade 
controls, thickness controls, and smoothness requirements set forth herein.

1.5   SAMPLING AND TESTING

All sampling and testing shall conform to specifications contained in MDOT 
SEC 306, MDOT SEC 307, MDOT SEC 902 and MSG. Sampling and testing shall be 
the responsibility of the Contractor. Sampling and testing shall be 
performed by an approved commercial testing laboratory or by the 
Contractor, subject to approval.  If the Contractor elects to establish its 
own testing facilities, approval of such facilities will be based on 
compliance with ASTM D 3740.  No work requiring testing will be permitted 
until the Contractor's facilities have been inspected and approved.

1.5.1   Sampling

Sampling for material gradation, liquid limit, and plastic limit tests 
shall be taken in conformance with ASTM D 75.  When deemed necessary, the 
sampling will be observed by the Contracting Officer.

1.5.2   Testing

1.5.2.1   Gradation

Aggregate gradation shall be made in conformance with ASTM C 117, ASTM C 136, 
and ASTM D 422.  Sieves shall conform to ASTM E 11.

1.5.2.2   Liquid Limit and Plasticity Index

Liquid limit and plasticity index shall be determined in accordance with 
ASTM D 4318.

1.5.3   Approval of Materials

Approval of sources not already approved by the Corps of Engineers will be 
based on an inspection by the Contracting Officer. Tentative approval of 
materials will be based on appropriate test results on the aggregate 
source.  Final approval of the materials will be based on tests for 
gradation, liquid limit, and plasticity index performed on samples taken 
from the completed and compacted surface course.

1.6   WEATHER LIMITATIONS

Aggregate surface courses shall not be constructed when the ambient 
temperatures is below 35 degrees F and on subgrades that are frozen or 
contain frost.  It shall be the responsibility of the Contractor to 
protect, by approved method or methods, all areas of surfacing that have 
not been accepted by the Contracting Officer.  Surfaces damaged by freeze, 
rainfall, or other weather conditions shall be brought to a satisfactory 
condition by the Contractor.

PART 2   PRODUCTS

2.1   AGGREGATES

Aggregates shall conform to specifications contained in MDOT SEC 306, MDOT 
SEC 307, MDOT SEC 902, MSG, and as follows. Aggregates shall consist of 
clean, sound, durable particles of natural gravel, crushed gravel, crushed 
stone, sand, slag, soil, or other approved materials processed and blended 
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or naturally combined.  Aggregates shall be free from lumps and balls of 
clay, organic matter, objectionable coatings, and other foreign materials.  
The Contractor shall be responsible for obtaining materials that meet the 
specification and can be used to meet the grade and smoothness requirements 
specified herein after all compaction and proof rolling operations have 
been completed.

2.1.1   Coarse Aggregates

The material retained on the No. 4 sieve shall be known as coarse 
aggregate.  Coarse aggregates shall be reasonably uniform in density and 
quality.  The coarse aggregate shall have a percentage of wear not to 
exceed 50 percent after 500 revolutions as determined by ASTM C 131. The 
amount of flat and/or elongated particles shall not exceed 20 percent. A 
flat particle is one having a ratio of width to thickness greater than 
three; an elongated particle is one having a ratio of length to width 
greater than three.  When the coarse aggregate is supplied from more than 
one source, aggregate from each source shall meet the requirements set 
forth herein.

2.1.2   Fine Aggregates

The material passing the No. 4 sieve shall be known as fine aggregate.  
Fine aggregate shall consist of screenings, sand, soil, or other finely 
divided mineral matter that is processed or naturally combined with the 
coarse aggregate.

2.1.3   Gradation Requirements

Gradation requirements specified in MDOT SEC 902 shall apply to the 
completed aggregate surface.  It shall be the responsibility of the 
Contractor to obtain materials that will meet the gradation requirements 
after mixing, placing, compacting, and other operations.  Sieves shall 
conform to ASTM E 11.

2.2   LIQUID LIMIT AND PLASTICITY INDEX REQUIREMENTS

The portion of the completed aggregate surface course passing the  No. 40 
sieve shall have a maximum liquid limit of 35 and a plasticity index of 4 
to 9.

PART 3   EXECUTION

Execution shall conform to specifications contained in MDOT SEC 306, MDOT 
SEC 307, MDOT SEC 902, MSG and as follows. 

3.1   STOCKPILING MATERIALS

Prior to stockpiling the material, the storage sites shall be cleared and 
leveled by the Contractor.  All materials, including approved material 
available from excavation and grading, shall be stockpiled in the manner 
and at the locations designated.  Aggregates shall be stockpiled in such a 
manner that will prevent segregation.  Aggregates and binders obtained from 
different sources shall be stockpiled separately.

3.2   PREPARATION OF UNDERLYING COURSE SUBGRADE

The underlying course and subgrade, including shoulders, shall be cleaned 
of all foreign substances.  At the time of surface course construction, the 
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underlying courseand subgrade shall contain no frozen material.  Ruts or 
soft yielding spots in the underlying course andsubgrade areas having 
inadequate compaction and deviations of the surface from the requirements 
set forth herein shall be corrected by loosening and removing soft or 
unsatisfactory material and by adding approved material, reshaping to line 
and grade and recompacting to density requirements specified in Section 
02722a, AGGREGATE AND/OR GRADED-CRUSHED AGGREGATE BASE COURSE.  The 
completed underlying course and subgrade shall not be disturbed by traffic 
or other operations and shall be maintained by the Contractor in a 
satisfactory condition until the surface course is placed.

3.3   GRADE CONTROL

During construction, the lines and grades including crown and cross slope 
indicated for the aggregate surface course shall be maintained by means of 
line and grade stakes placed by the Contractor in accordance with the 
SPECIAL CONTRACT REQUIREMENTS.

3.4   MIXING AND PLACING MATERIALS

The materials shall be mixed and placed to obtain uniformity of the 
material and a uniform optimum water content for compaction.  The 
Contractor shall make adjustments in mixing, placing procedures, or in 
equipment to obtain the true grades, to minimize segregation and 
degradation, to obtain the desired water content, and to ensure a 
satisfactory surface course.

3.5   LAYER THICKNESS

The aggregate material shall be placed on the underlying course and 
subgrade in layers of uniform thickness.  When a compacted layer of 6 inches
or less is specified, the material may be placed in a single layer; when a 
compacted thickness of more than  6 inches is required, no layer shall 
exceed 6 inches.

3.6   COMPACTION

Each layer of the aggregate surface course shall be compacted with approval 
compaction equipment.  The water content during the compaction procedure 
shall be maintained at a moisture content of less than saturation or at the 
percentage specified by the Contracting Officer.  In locations not 
accessible to the rollers, the mixture shall be compacted with mechanical 
tampers.  Compaction shall continue until each layer through the full depth 
is compacted to at least 98 percent of laboratory maximum density.  Any 
materials that are found to be unsatisfactory shall be removed and replaced 
with satisfactory material or reworked to produce a satisfactory material.

3.7   PROOF ROLLING

Proof rolling of the areas designated shall be in addition to compaction 
specified above and shall consist of application of 30 coverages with a 
heavy rubber-tired roller having four tires abreast with each tire loaded 
to  30,000 pounds and tires inflated to  150 psi.  In the areas designated, 
proof rolling shall be applied to the top lift of layer on which surface 
course is laid and to each layer of the base course.  Water content of the 
lift of the layer on which the surface course is placed and each layer of 
the aggregate surface course shall be maintained at optimum or at the 
percentage directed from the start of compaction to the completion of a 
proof rolling.  Materials in the aggregate surface course or underlying 
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materials indicated unacceptable by the proof rolling shall be removed and 
replaced, as directed, with acceptable materials.

3.8   EDGES OF AGGREGATE-SURFACED ROAD

Approved material shall be placed along the edges of the aggregate surface 
course in such quantity as to compact to the thickness of the course being 
constructed.  When the course is being constructed in two or more layers, 
at least 1 foot of shoulder width shall be rolled and compacted 
simultaneously with the rolling and compacting of each layer of the surface 
course.

3.9   SMOOTHNESS TEST

The surface of each layer shall not show any deviations in excess of  3/8 
inch when tested with a  10 foot straightedge applied both parallel with 
and at right angles to the centerline of the area to be paved.  Deviations 
exceeding this amount shall be corrected by the Contractor by removing 
material, replacing with new material, or reworking existing material and 
compacting, as directed.

3.10   THICKNESS CONTROL

The completed thickness of the aggregate surface course shall be within  
1/2 inch, plus or minus, of the thickness indicated on plans.  The 
thickness of the aggregate surface course shall be measured at intervals in 
such manner that there will be a thickness measurement for at least each 
500 square  yards of the aggregate surface course.  The thickness 
measurement shall be made by test holes at least  3 inches in diameter 
through the aggregate surface course.  When the measured thickness of the 
aggregate surface course is more than  1/2 inch deficient in thickness, the 
Contractor, at no additional expense to the Government, shall correct such 
areas by scarifying, adding mixture of proper gradation, reblading, and 
recompacting, as directed.  Where the measured thickness of the aggregate 
surface course is more than  1/2 inch) thicker than that indicated, it 
shall be considered as conforming with the specified thickness requirements 
plus  1/2 inch.  The average job thickness shall be the average of the job 
measurements determined as specified above, but shall be within  1/4 inch 
of the thickness indicated.  When the average job thickness fails to meet 
this criterion, the Contractor shall, at no additional expense to the 
Government, make corrections by scarifying, adding or removing mixture of 
proper gradation, and reblading and recompacting, as directed.

3.11   DENSITY TESTS

Density shall be measured in the field in accordance with ASTM D 1556 ASTM 
D 2167 ASTM D 2922.  For the method presented in ASTM D 1556 the base plate 
as shown in the drawing shall be used.  For the method presented in ASTM D 
2922 the calibration curves shall be checked and adjusted, if necessary, 
using only the sand cone method as described in paragraph Calibration of 
the ASTM publication.  Tests performed in accordance with ASTM D 2922 
result in a wet unit weight of soil and when using this method, ASTM D 3017 
shall be used to determine the moisture content of the soil.  The 
calibration curves furnished with the moisture gauges shall also be checked 
along with density calibration checks as described in ASTM D 3017.  The 
calibration checks of both the density and moisture gauges shall be made by 
the prepared containers of material method, as described in paragraph 
Calibration of ASTM D 2922, on each different type of material being tested 
at the beginning of a job and at intervals, as directed.
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3.12   WEAR TEST

Wear tests shall be made in conformance with ASTM C 131.

3.13   MAINTENANCE

The aggregate surface course shall be maintained in a condition that will 
meet all specification requirements until accepted.

    -- End of Section --
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SECTION 02741A

HOT-MIX ASPHALT (HMA) FOR ROADS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO TP53 (1998; Interim 1999) Determining Asphalt 
Content of Hot Mix Asphalt by the Ignition 
Method

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 29 (1997) Bulk Density ("Unit Weight") and 
Voids in Aggregates

ASTM C 88 (1999a) Soundness of Aggregates by Use of 
Sodium Sulfate or Magnesium Sulfate

ASTM C 117 (1995) Materials Finer than 75 micrometer 
(No. 200) Sieve in Mineral Aggregates by 
Washing

ASTM C 131 (1996) Resistance to Degradation of 
Small-Size Coarse Aggregate by Abrasion 
and Impact in the Los Angeles Machine

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse 
Aggregates

ASTM C 566 (1997) Evaporable Total Moisture Content 
of Aggregate by Drying

ASTM C 1252 (1998) Uncompacted Void Content of Fine 
Aggregate (as Influenced by Particle 
Shape, Surface Texture, and Grading)

ASTM D 140 (1998) Sampling Bituminous Materials

ASTM D 242 (1995) Mineral Filler for Bituminous 
Paving Mixtures

ASTM D 995 (1995b) Mixing Plants for Hot-Mixed, 
Hot-Laid Bituminous Paving Mixtures
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ASTM D 1461 (1985)) Moisture or Volatile Distillates 
in Bituminous Paving Mixtures

ASTM D 1559 (1989) Resistance to Plastic Flow of 
Bituminous Mixtures Using Marshall 
Apparatus

ASTM D 2172 (1995) Quantitative Extraction of Bitumen 
from Bituminous Paving Mixtures

ASTM D 2419 (1995) Sand Equivalent Value of Soils and 
Fine Aggregate

ASTM D 2489 (1984; R 1994el) Degree of Particle 
Coating of Bituminous-Aggregate Mixtures

ASTM D 2726 (1996el) Bulk Specific Gravity and Density 
of Non-Absorptive Compacted Bituminous 
Mixture

ASTM D 2950 (1997) Density of Bituminous Concrete in 
Place by Nuclear Method

ASTM D 3666 (1998) Minimum Requirements for Agencies 
Testing and Inspecting Bituminous Paving 
Materials

ASTM D 4125 (1994el)Asphalt Content of Bituminous 
Mixtures by the Nuclear Method

ASTM D 4791 (1999) Flat Particles, Elongated 
Particles, or Flat and Elongated Particles 
in Coarse Aggregate

ASTM D 5444 (1998) Mechanical Size Analysis of 
Extracted Aggregate

ASTM D 6307 (1998) Asphalt Content of Hot Mix Asphalt 
by Ignition Method

ASPHALT INSTITUTE (AI)

AI MS-2 (1997) Mix Design Methods for Asphalt 
Concrete and Other Hot-Mix Types

U.S. ARMY CORPS OF ENGINEERS (USACE)

COE CRD-C 171 (1995) Test Method for Determining 
Percentage of Crushed Particles in 
Aggregate

STATE OF MICHIGAN, DEPARTMENT OF TRANSPORTATION STANDARD (MDOT)

MDOT SEC 501 Standard Specifications for Construction 
"PLANT MIXED HOT MIX ASPHALT"; Dated 2003

MDOT SEC 502 Standard Specifications for Construction 
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"HOT MIX ASPHALT CONSTRUCTION PRACTICES"; 
Dated 2003

MDOT SEC 503 Standard Specifications for Construction 
"CONTRACTOR QUALITY CONTROL FOR HOT MIX 
ASPHALT"; Dated 2003

MDOT SEC 504 Standard Specifications for Construction 
"FURNISHING AND PLACING HOT MIX ASPHALT 
MIXTURES (QUALITY ASSURANCE)"; Dated 2003

MDOT SEC 902 Standard Specifications for Construction 
"AGGREGATES"; Dated 2003

MDOT SEC 904 Standard Specifications for Construction 
"ASPHALTIC MATERIALS"; Dated 2003

 
1.2   DESCRIPTION OF WORK

The work shall consist of pavement courses composed of mineral aggregate 
and asphalt material heated and mixed in a central mixing plant and placed 
on a prepared course.  HMA designed and constructed in accordance with this 
section shall conform to the lines, grades, thicknesses, and typical cross 
sections shown on the drawings.  Each course shall be constructed to the 
depth, section, or elevation required by the drawings and shall be rolled, 
finished, and approved before the placement of the next course.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330, SUBMITTAL PROCEDURES:

SD-03 Product Data

Mix Design; G, AOF.

  Proposed JMF.

Contractor Quality Control; G; AOF.

  Quality control plan.

Material Acceptance and Percent Payment; G, AOF.

  Acceptance test results and pay calculations.

SD-04 Samples

Asphalt Cement Binder; G, AOF.

  (5 gallon) sample for mix design verification.

Aggregates; G, AOF.

  Sufficient materials to produce 200 lb of blended mixture for 
mix design verification.
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SD-06 Test Reports

Aggregates; G, AOF.
QC Monitoring; G, AOF.

  Aggregate and QC test results.

SD-07 Certificates

Asphalt Cement Binder; G, AOF.

  Copies of certified test data.

Testing Laboratory; G, AOF.

  Certification of compliance.

  Plant Scale Calibration Certification

1.4   ASPHALT MIXING PLANT

Plants used for the preparation of hot-mix asphalt shall conform to the 
requirements of MDOT SEC 501 and ASTM D 995 with the following changes:

     a.  Truck Scales.  The asphalt mixture shall be weighed on approved  
certified scales at the Contractor's expense.  Scales shall be inspected 
and sealed at least annually by an approved calibration laboratory.

     b.  Testing Facilities.  The Contractor shall provide laboratory 
facilities at the plant for the use of the Government's acceptance testing 
and the Contractor's quality control testing.

     c.  Inspection of Plant.  The Contracting Officer shall have access at 
all times, to all areas of the plant for checking adequacy of equipment; 
inspecting operation of the plant; verifying weights, proportions, and 
material properties; checking the temperatures maintained in the 
preparation of the mixtures and for taking samples.  The Contractor shall 
provide assistance as requested, for the Government to procure any desired 
samples.

1.5   HAULING EQUIPMENT

Trucks used for hauling hot-mix asphalt shall have tight, clean, and smooth 
metal beds.  To prevent the mixture from adhering to them, the truck beds 
shall be lightly coated with a minimum amount of paraffin oil, lime 
solution, or other approved material.  Petroleum based products shall not 
be used as a release agent.  Each truck shall have a suitable cover to 
protect the mixture from adverse weather.  When necessary to ensure that 
the mixture will be delivered to the site at the specified temperature, 
truck beds shall be insulated or heated and covers (tarps) shall be 
securely fastened.

1.6   ASPHALT PAVERS

Asphalt pavers shall be self-propelled, with an activated screed, heated as 
necessary, and shall be capable of spreading and finishing courses of 
hot-mix asphalt which will meet the specified thickness, smoothness, and 
grade.  The paver shall have sufficient power to propel itself and the 
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hauling equipment without adversely affecting the finished surface.

1.6.1   Receiving Hopper

The paver shall have a receiving hopper of sufficient capacity to permit a 
uniform spreading operation.  The hopper shall be equipped with a 
distribution system to place the mixture uniformly in front of the screed 
without segregation.  The screed shall effectively produce a finished 
surface of the required evenness and texture without tearing, shoving, or 
gouging the mixture.

1.7   ROLLERS

Rollers shall be in good condition and shall be operated at slow speeds to 
avoid displacement of the asphalt mixture.  The number, type, and weight of 
rollers shall be sufficient to compact the mixture to the required density 
while it is still in a workable condition.  Equipment which causes 
excessive crushing of the aggregate shall not be used.

1.8   WEATHER LIMITATIONS

The hot-mix asphalt shall not be placed upon a wet surface or when the 
surface temperature of the underlying course is less than specified in MDOT 
SEC 502.  The temperature requirements may be waived by the Contracting 
Officer, if requested; however, all other requirements, including 
compaction, shall be met.

PART 2   PRODUCTS

2.1   AGGREGATES

All aggregates shall conform to specifications contained in MDOT SEC 902 
and as follows:

Aggregates shall consist of crushed stone, crushed gravel, crushed slag, 
screenings, natural sand and mineral filler, as required.  The portion of 
material retained on the  No. 4 sieve is coarse aggregate.  The portion of 
material passing the  No. 4 sieve and retained on the  No. 200 sieve is 
fine aggregate.  The portion passing the  No. 200 sieve is defined as 
mineral filler.  All aggregate test results and samples shall be submitted 
to the Contracting Officer at least 14 days prior to start of construction.

2.1.1   Coarse Aggregate

Coarse aggregate shall consist of sound, tough, durable particles, free 
from films of material that would prevent thorough coating and bonding with 
the asphalt material and free from organic matter and other deleterious 
substances.  All individual coarse aggregate sources shall meet the 
following requirements:

     a.  The percentage of loss shall not be greater than 40 percent after 
500 revolutions when tested in accordance with ASTM C 131.

     b.  The percentage of loss shall not be greater than 18 percent after 
five cycles when tested in accordance with ASTM C 88 using magnesium 
sulfate .

     c.  At least 75 percent by weight of coarse aggregate shall have at 
least two or more fractured faces when tested in accordance with COE CRD-C 
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171.  Fractured faces shall be produced by crushing.

     d.  The particle shape shall be essentially cubical and the aggregate 
shall not contain more than 20% percent, by weight, of flat and elongated 
particles (3:1 ratio of maximum to minimum) when tested in accordance with 
ASTM D 4791.

     e.  Slag shall be air-cooled, blast furnace slag, and shall have a 
compacted weight of not less than  75 lb/cu ft when tested in accordance 
with ASTM C 29.

2.1.2   Fine Aggregate

Fine aggregate shall consist of clean, sound, tough, durable particles.  
The aggregate particles shall be free from coatings of clay, silt, or any 
objectionable material and shall contain no clay balls.  All individual 
fine aggregate sources shall have a sand equivalent value not less than 45 
when tested in accordance with ASTM D 2419.

The fine aggregate portion of the blended aggregate shall have an 
uncompacted void content not less than 43.0 percent when tested in 
accordance with ASTM C 1252 Method A.

2.1.3   Mineral Filler

Mineral filler shall be nonplastic material meeting the requirements of 
ASTM D 242.

2.1.4   Aggregate Gradation

The combined aggregate gradation shall conform to gradations specified in 
MDOT SEC 902, when tested in accordance with ASTM C 136 and ASTM C 117, and 
shall not vary from the low limit on one sieve to the high limit on the 
adjacent sieve or vice versa, but grade uniformly from coarse to fine.

2.2   ASPHALT CEMENT BINDER

Asphalt cement binder shall conform to specifications contained in MDOT SEC 
501, MDOT SEC 904 and as follows:

Test data indicating grade certification shall be provided by the supplier 
at the time of delivery of each load to the mix plant.  Copies of these 
certifications shall be submitted to the Contracting Officer.  The supplier 
is defined as the last source of any modification to the binder.  The 
Contracting Officer may sample and test the binder at the mix plant at any 
time before or during mix production.  Samples for this verification 
testing shall be obtained by the Contractor in accordance with ASTM D 140 
and in the presence of the Contracting Officer.  These samples shall be 
furnished to the Contracting Officer for the verification testing, which 
shall be at no cost to the Contractor.  Samples of the asphalt cement 
specified shall be submitted for approval not less than 14 days before 
start of the test section.

2.3   MIX DESIGN

The mix design shall conform to the specifications contained in MDOT SEC 501
for the mix called out in the plan documents.

2.3.1   JMF Requirements
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The job mix formula shall be submitted in writing by the Contractor for 
approval at least 14 days prior to the start of the test section and shall 
include as a minimum:

     a.  Percent passing each sieve size.

     b.  Percent of asphalt cement.

     c.  Percent of each aggregate and mineral filler to be used.

     d.  Asphalt viscosity grade, penetration grade, or performance grade.

     e.  Number of blows of hammer per side of molded specimen.

     f.  Laboratory mixing temperature.

     g.  Lab compaction temperature.

     h.  Temperature-viscosity relationship of the asphalt cement.

     i.  Plot of the combined gradation on the 0.45 power gradation chart, 
stating the nominal maximum size.

     j.  Graphical plots of stability, flow, air voids, voids in the 
mineral aggregate, and unit weight versus asphalt content as shown in AI 
MS-2.

     k.  Specific gravity and absorption of each aggregate.

     l.  Percent natural sand.

     m.  Percent particles with 2 or more fractured faces (in coarse 
aggregate).

     n.  Fine aggregate angularity.

     o.  Percent flat or elongated particles (in coarse aggregate).

     p.  Tensile Strength Ratio(TSR).

     q.  Antistrip agent (if required) and amount.

     r.  List of all modifiers and amount.

 Table 3: Marshall Design Criteria

        Test Property          75 Blow Mix            50 Blow Mix

     Stability, pounds
     minimum                      *1800                  *1000

     Flow, 0.01 inch               8-16                  8-18

     Air voids, percent            3-5                    3-5

     Percent Voids in
     mineral aggregate VMA,
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        Test Property          75 Blow Mix            50 Blow Mix

     (minimum)                 

         Gradation 1               13.0                   13.0
         Gradation 2               14.0                   14.0
         Gradation 3               15.0                   15.0

     TSR, minimum percent           75                     75

* This is a minimum requirement.  The average during construction shall be 
significantly higher than this number to ensure compliance with the 
specifications.
** Calculate VMA in accordance with AI MS-2, based on ASTM D 2726 bulk 
specific gravity for the aggregate.

PART 3   EXECUTION

Execution shall conform to specifications contained in MDOT SEC 501, MDOT 
SEC 502 and as follows:

3.1   PREPARATION OF ASPHALT BINDER MATERIAL

The asphalt cement material shall be heated avoiding local overheating and 
providing a continuous supply of the asphalt material to the mixer at a 
uniform temperature.  The temperature of unmodified asphalts shall be no 
more than  325 degrees F when added to the aggregates.  Modified asphalts 
shall be no more than  350 degrees F when added to the aggregates.

3.2   PREPARATION OF MINERAL AGGREGATE

The aggregate for the mixture shall be heated and dried prior to mixing.  
No damage shall occur to the aggregates due to the maximum temperature and 
rate of heating used.  The temperature of the aggregate and mineral filler 
shall not exceed  350 degrees F when the asphalt cement is added.  The 
temperature shall not be lower than is required to obtain complete coating 
and uniform distribution on the aggregate particles and to provide a 
mixture of satisfactory workability.

3.3   PREPARATION OF HOT-MIX ASPHALT MIXTURE   

The aggregates and the asphalt cement shall be weighed or metered and 
introduced into the mixer in the amount specified by the JMF.  The combined 
materials shall be mixed until the aggregate obtains a uniform coating of 
asphalt binder and is thoroughly distributed throughout the mixture.  Wet 
mixing time shall be the shortest time that will produce a satisfactory 
mixture, but no less than 25 seconds for batch plants.  The wet mixing time 
for all plants shall be established by the Contractor, based on the 
procedure for determining the percentage of coated particles described in 
ASTM D 2489, for each individual plant and for each type of aggregate used. 
 The wet mixing time will be set to at least achieve 95 percent of coated 
particles.  The moisture content of all hot-mix asphalt upon discharge from 
the plant shall not exceed 0.5 percent by total weight of mixture as 
measured by ASTM D 1461.

3.4   PREPARATION OF THE UNDERLYING SURFACE

Immediately before placing the hot mix asphalt, the underlying course shall 
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be cleaned of dust and debris.  A tack coat shall be applied in accordance 
with the contract specifications.

3.4   TESTING LABORATORY

The laboratory used to develop the JMF shall meet the requirements of MDOT 
SEC 503, MDOT SEC 504 and ASTM D 3666.  A certification signed by the 
manager of the laboratory stating that it meets these requirements or 
clearly listing all deficiencies shall be submitted to the Contracting 
Officer prior to the start of construction.  The certification shall 
contain as a minimum:

     a.  Qualifications of personnel; laboratory manager, supervising 
technician, and testing technicians.

     b.  A listing of equipment to be used in developing the job mix.

     c.  A copy of the laboratory's quality control system.

     d.  Evidence of participation in the AASHTO Materials Reference 
Laboratory (AMRL) program.

3.5   TRANSPORTING AND PLACING

Transporting and placing shall conform to specifications contained in MDOT 
SEC 502 as follows:

3.5.1   Transporting

The hot-mix asphalt shall be transported from the mixing plant to the site 
in clean, tight vehicles.  Deliveries shall be scheduled so that placing 
and compacting of mixture is uniform with minimum stopping and starting of 
the paver.  Adequate artificial lighting shall be provided for night 
placements.  Hauling over freshly placed material will not be permitted 
until the material has been compacted as specified, and allowed to cool to  
140 degrees F.  To deliver mix to the paver, the Contractor shall use a 
material transfer vehicle which shall be operated to produce continuous 
forward motion of the paver.

3.5.2   Placing

The mix shall be placed and compacted at a temperature suitable for 
obtaining density, and other specified requirements.  Upon arrival, the 
mixture shall be placed to the full width by an asphalt paver; it shall be 
struck off in a uniform layer of such depth that, when the work is 
completed, it shall have the required thickness and conform to the grade 
and contour indicated.  The speed of the paver shall be regulated to 
eliminate pulling and tearing of the asphalt mat.  Unless otherwise 
permitted, placement of the mixture shall begin along the centerline of a 
crowned section or on the high side of areas with a one-way slope.  The 
mixture shall be placed in consecutive adjacent strips having a minimum 
width of  10 feet.  The longitudinal joint in one course shall offset the 
longitudinal joint in the course immediately below by at least  1 foot; 
however, the joint in the surface course shall be at the centerline of the 
pavement.  Transverse joints in one course shall be offset by at least  10 
feet from transverse joints in the previous course.  Transverse joints in 
adjacent lanes shall be offset a minimum of  10 feet.  On isolated areas 
where irregularities or unavoidable obstacles make the use of mechanical 
spreading and finishing equipment impractical, the mixture may be spread 
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and luted by hand tools.

3.6   COMPACTION OF MIXTURE

Compaction of mixture shall conform to specifications contained in MDOT SEC 
501, MDOT SEC 502 and as follows:

After placing, the mixture shall be thoroughly and uniformly compacted by 
rolling.  The surface shall be compacted as soon as possible without 
causing displacement, cracking or shoving.  The sequence of rolling 
operations and the type of rollers used shall be at the discretion of the 
Contractor.  The speed of the roller shall, at all times, be sufficiently 
slow to avoid displacement of the hot mixture and be effective in 
compaction.  Any displacement occurring as a result of reversing the 
direction of the roller, or from any other cause, shall be corrected at 
once.  Sufficient rollers shall be furnished to handle the output of the 
plant.  Rolling shall continue until the surface is of uniform texture, 
true to grade and cross section, and the required field density is 
obtained.  To prevent adhesion of the mixture to the roller, the wheels 
shall be kept properly moistened but excessive water will not be permitted. 
In areas not accessible to the roller, the mixture shall be thoroughly 
compacted with hand tampers.  Any mixture that becomes loose and broken, 
mixed with dirt, contains check-cracking, or is in any way defective shall 
be removed full depth, replaced with fresh hot mixture and immediately 
compacted to conform to the surrounding area.  This work shall be done at 
the Contractor's expense.  Skin patching will not be allowed.

3.7   JOINTS

Joints shall conform to specifications contained in MDOT SEC 502 and as 
follows:

The formation of joints shall be made ensuring a continuous bond between 
the courses and to obtain the required density.  All joints shall have the 
same texture as other sections of the course and meet the requirements for 
smoothness and grade.

3.7.1   Transverse Joints

The roller shall not pass over the unprotected end of the freshly laid 
mixture, except when necessary to form a transverse joint.  When necessary 
to form a transverse joint, it shall be made by means of placing a bulkhead 
or by tapering the course.  The tapered edge shall be cut back to its full 
depth and width on a straight line to expose a vertical face prior to 
placing material at the joint .  The cutback material shall be removed from 
the project.  In both methods, all contact surfaces shall be given a light 
tack coat of asphalt material before placing any fresh mixture against the 
joint.

3.7.2   Longitudinal Joints

Longitudinal joints which are irregular, damaged, uncompacted, cold (less 
than  175 degrees F at the time of placing adjacent lanes), or otherwise 
defective, shall be cut back a minimum of  2 inches from the edge with a 
cutting wheel to expose a clean, sound vertical surface for the full depth 
of the course.  All cutback material shall be removed from the project.  
All contact surfaces shall be given a light tack coat of asphalt material 
prior to placing any fresh mixture against the joint.  The Contractor will 
be allowed to use an alternate method if it can be demonstrated that 
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density, smoothness, and texture can be met.

3.8   CONTRACTOR QUALITY CONTROL

Contractor quality control shall conform to specifications contained in 
MDOT SEC 503 and as follows:

3.8.1   General Quality Control Requirements

The Contractor shall develop an approved Quality Control Plan.  Hot-mix 
asphalt for payment shall not be produced until the quality control plan 
has been approved.  The plan shall address all elements which affect the 
quality of the pavement including, but not limited to:

a.  Mix Design

b.  Aggregate Grading

c.  Quality of Materials

d.  Stockpile Management

e.  Proportioning

f.  Mixing and Transportation

g.  Mixture Volumetrics

h.  Moisture Content of Mixtures

i.  Placing and Finishing

j.  Joints

k.  Compaction

3.8.2   Quality Control Testing

The Contractor shall perform all quality control tests applicable to these 
specifications and as set forth in the Quality Control Program.  The 
testing program shall include, but shall not be limited to, tests for the 
control of asphalt content, aggregate gradation, temperatures, aggregate 
moisture, moisture in the asphalt mixture, laboratory air voids, stability, 
flow, in-place density, grade and smoothness.  A Quality Control Testing 
Plan shall be developed as part of the Quality Control Program.

3.8.2.1   Asphalt Content

A minimum of two tests to determine asphalt content will be performed per 
lot (a lot is defined in paragraph MATERIAL ACCEPTANCE AND PERCENT PAYMENT) 
by one of the following methods: the extraction method in accordance with 
ASTM D 2172, Method A or B, the ignition method in accordance with the 
AASHTO TP53 or ASTM D 6307, or the nuclear method in accordance with ASTM D 
4125, provided the nuclear gauge is calibrated for the specific mix being 
used.  For the extraction method, the weight of ash, as described in ASTM D 
2172, shall be determined as part of the first extraction test performed at 
the beginning of plant production; and as part of every tenth extraction 
test performed thereafter, for the duration of plant production.  The last 
weight of ash value obtained shall be used in the calculation of the 
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asphalt content for the mixture.

3.8.2.2   Gradation

Aggregate gradations shall be determined a minimum of twice per lot from 
mechanical analysis of recovered aggregate in accordance with ASTM D 5444.  
When asphalt content is determined by the nuclear method, aggregate 
gradation shall be determined from hot bin samples on batch plants, or from 
the cold feed on drum mix plants.  For batch plants, aggregates shall be 
tested in accordance with ASTM C 136 using actual batch weights to 
determine the combined aggregate gradation of the mixture.

3.8.2.3   Temperatures

Temperatures shall be checked at least four times per lot, at necessary 
locations, to determine the temperature at the dryer, the asphalt cement in 
the storage tank, the asphalt mixture at the plant, and the asphalt mixture 
at the job site.

3.8.2.4   Aggregate Moisture

The moisture content of aggregate used for production shall be determined a 
minimum of once per lot in accordance with ASTM C 566.

3.8.2.5   Moisture Content of Mixture

The moisture content of the mixture shall be determined at least once per 
lot in accordance with ASTM D 1461 or an approved alternate procedure.

3.8.2.6   Laboratory Air Voids, Marshall Stability and Flow

Mixture samples shall be taken at least four times per lot and compacted 
into specimens, using 50 or 75 blows per side with the Marshall hammer as 
described in ASTM D 1559.  After compaction, the laboratory air voids of 
each specimen shall be determined, as well as the Marshall stability and 
flow.

3.8.2.7   In-Place Density

The Contractor shall conduct any necessary testing to ensure the specified 
density is achieved.  A nuclear gauge may be used to monitor pavement 
density in accordance with ASTM D 2950.

3.8.2.8   Grade and Smoothness

The Contractor shall conduct the necessary checks to ensure the grade and 
smoothness requirements are met in accordance with paragraph MATERIAL 
ACCEPTANCE AND PERCENT PAYMENT.

3.8.2.9   Additional Testing

Any additional testing, which the Contractor deems necessary to control the 
process, may be performed at the Contractor's option.

3.8.2.10   QC Monitoring

The Contractor shall submit all QC test results to the Contracting Officer 
on a daily basis as the tests are performed.  The Contracting Officer 
reserves the right to monitor any of the Contractor's quality control 
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testing and to perform duplicate testing as a check to the Contractor's 
quality control testing.

3.8.3   Sampling

When directed by the Contracting Officer, the Contractor shall sample and 
test any material which appears inconsistent with similar material being 
produced, unless such material is voluntarily removed and replaced or 
deficiencies corrected by the Contractor.  All sampling shall be in 
accordance with standard procedures specified.

3.9   MATERIAL ACCEPTANCE 

The Engineer will sample and perform all acceptance testing. 

The Engineer will determine the sampling method and testing option.
The total quantity of each mixture type will be divided into three 
approximately equal sublots. One random sample will be taken per sublot.
Each sample will be split and identified. One split sample will be
randomly chosen for testing.  

If the test results are within the single test tolerance shown in Table 4, 
then the HMA will be accepted. If the test results exceed the tolerances of 
Table 4, then the remaining samples will be tested. If the average of the 
test results meets the lot average tolerance of Table 4, then the HMA will 
be accepted. If these criteria are not satisfied, the HMA is rejected and 
shall be removed and replaced at the contractor's expense

Table 4: HMA Quality Assurance Testing Tolerances ( + or –) from JMF

Parameter             Single Test          Lot Average

Air Voids             1.00%                0.60%

Voids in Mineral 
Aggregate VMA (a)     1.20%                0.75% (b)

Maximum Specific 
Gravity (Gmm) (a)     0.019                0.012

Asphalt Binder 
Content (a)           0.50%                0.35%

a. Parameters with target values
b. Or less, determined by VMA value in contract documents

3.10   In-place Density

3.10.1   General Density Requirements

The Contractor will establish the compaction effort for each pavement
layer to achieve the required in place density values. After the final
rolling, the Engineer will use a nuclear density gauge using the Gmm from 
the job mix formula (JMF) for acceptance. A minimum of six random locations 
per mixture type will be tested for density. If the average of the density 
values is equal to or greater than 92.0 percent of the Gmm, the pavement 
density will be accepted. If the average of the six density tests is less 
than 92.0 percent of the Gmm, the HMA is rejected and shall be replaced at 
the contractor's expense. 
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3.10.2   Grade

The final wearing surface of pavement shall conform to the elevations and 
cross sections shown and shall vary not more than  0.05 foot  from the plan 
grade established and approved at site of work.  Finished surfaces at 
juncture with other pavements shall coincide with finished surfaces of 
abutting pavements.  Deviation from the plan elevation will not be 
permitted in areas of pavements where closer conformance with planned 
elevation is required for the proper functioning of drainage and other 
appurtenant structures involved. In areas where the grade exceeds the 
tolerance by more than 50 percent, the Contractor shall remove the surface 
lift full depth; the Contractor shall then replace the lift with hot-mix 
asphalt to meet specification requirements, at no additional cost to the 
Government.  Diamond grinding may be used to remove high spots to meet 
grade requirements.  Skin patching for correcting low areas or planing or 
milling for correcting high areas will not be permitted.

     -- End of Section --
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SECTION 02748A

BITUMINOUS TACK COATS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO)

AASHTO T 40 (1978; R 1996) Sampling Bituminous 
Materials

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 140 (200) Sampling Bituminous Materials

ASTM D 2995 (1999) Determining Application Rate of 
Bituminous Distributors

STATE OF MICHIGAN, DEPARTMENT OF TRANSPORTATION STANDARDS (MDOT)

MDOT SEC 502 Standard Specifications for Construction 
"Hot Mix Asphalt Construction Practices"; 
Dated 2003

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330, SUBMITTAL PROCEDURES:

SD-03 Product Data G, AOF

Waybills and Delivery Tickets

  Waybills and delivery tickets, during progress of the work.

SD-06 Test Reports G, AOF

Sampling and Testing

  Copies of all test results for bituminous materials, within 24 
hours of completion of tests.  Certified copies of the 
manufacturer's test reports indicating compliance with applicable 
specified requirements, not less than 30 days before the material 
is required in the work.
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1.3   PLANT, EQUIPMENT, MACHINES AND TOOLS

1.3.1   General Requirements

Plant, equipment, machines and tools used in the work shall be subject to 
approval and shall be maintained in a satisfactory working condition at all 
times.

1.3.2   Bituminous Distributor

The distributor shall have pneumatic tires of such size and number to 
prevent rutting, shoving or otherwise damaging the base surface or other 
layers in the pavement structure.  The distributor shall be designed and 
equipped to spray the bituminous material in a uniform coverage at the 
specified temperature, at readily determined and controlled rates with an 
allowable variation from the specified rate of not more than plus or minus 
5 percent, and at variable widths.  Distributor equipment shall include a 
separate power unit for the bitumen pump, full-circulation spray bars, 
tachometer, pressure gauges, volume-measuring devices, adequate heaters for 
heating of materials to the proper application temperature, a thermometer 
for reading the temperature of tank contents, and a hand hose attachment 
suitable for applying bituminous material manually to areas inaccessible to 
the distributor.  The distributor shall be equipped to circulate and 
agitate the bituminous material during the heating process.

1.3.3   Power Brooms 

Power brooms shall be suitable for cleaning the surfaces to which the 
bituminous coat is to be applied.

1.4   WEATHER LIMITATIONS

Bituminous coat shall be applied only when the surface to receive the 
bituminous coat is dry.  Bituminous coat shall be applied only when the 
atmospheric temperature in the shade is 50 degrees F or above and when the 
temperature has not been below 35 degrees F for the 12 hours prior to 
application.

PART 2   PRODUCTS

2.1   TACK COAT

Asphalt shall conform to MDOT SEC 502 Grade SS-1h, CSS-1h.

PART 3   EXECUTION

3.1   PREPARATION OF SURFACE

Immediately before applying the bituminous coat, all loose material, dirt, 
clay, or other objectionable material shall be removed from the surface to 
be treated.  The surface shall be dry and clean at the time of treatment.

3.2   APPLICATION RATE

The exact quantities within the range specified, which may be varied to 
suit field conditions, will be determined by the Contracting Officer.

3.2.1   Tack Coat
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Bituminous material for the tack coat shall be applied in quantities of not 
less than 0.05 gallon nor more than 0.15 gallon per square yard of pavement 
surface.

3.3   APPLICATION TEMPERATURE

3.3.1   Temperature Ranges

The viscosity requirements shall determine the application temperature to 
be used.  The following is a normal range of application temperatures are 
according to MDOT SEC 904.

3.4   APPLICATION

3.4.1   General

Following preparation and subsequent inspection of the surface, the 
bituminous coat shall be applied at the specified rate with uniform 
distribution over the surface to be treated.  All areas and spots missed by 
the distributor shall be properly treated with the hand spray.  Until the 
succeeding layer of pavement is placed, the surface shall be maintained by 
protecting the surface against damage and by repairing deficient areas at 
no additional cost to the Government.  If required, clean dry sand shall be 
spread to effectively blot up any excess bituminous material.  No smoking, 
fires, or flames other than those from the heaters that are a part of the 
equipment shall be permitted within 25 feet of heating, distributing, and 
transferring operations of bituminous material other than bituminous 
emulsions.  All traffic, except for paving equipment used in constructing 
the surfacing, shall be prevented from using the underlying material, 
whether primed or not, until the surfacing is completed. The bituminous 
coat shall conform to all requirements as described herein.

3.4.2   Tack Coat

Tack coat shall be applied first at all the locations where bituminous 
material is to be applied.

3.5   CURING PERIOD

Following application of the bituminous material and prior to application 
of the succeeding layer of pavement, the bituminous coat shall be allowed 
to cure and to obtain evaporation of any volatiles or moisture.  

3.6   FIELD QUALITY CONTROL

Samples of the bituminous material  used shall be obtained by the 
Contractor as directed, under the supervision of the Contracting Officer.  
The sample may be retained and tested by the Government at no cost to the 
Contractor.

3.7   SAMPLING AND TESTING

Sampling and testing shall be performed by an approved commercial testing 
laboratory or by facilities furnished by the Contractor.  No work requiring 
testing will be permitted until the facilities have been inspected and 
approved.

3.7.1   Sampling
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The samples of bituminous material, unless otherwise specified, shall be in 
accordance with ASTM D 140 or AASHTO T 40.  Sources from which bituminous 
materials are to be obtained shall be selected and notification furnished 
the Contracting Officer within 15 days after the award of the contract.

3.7.2   Calibration Test

The Contractor shall furnish all equipment, materials, and labor necessary 
to calibrate the bituminous distributor.  Calibration shall be made with 
the approved job material and prior to applying the bituminous coat 
material to the prepared surface.  Calibration of the bituminous 
distributor shall be in accordance with ASTM D 2995.

3.7.2   Sampling and Testing During Construction

Quality control sampling and testing shall be performed as required in 
paragraph FIELD QUALITY CONTROL.

       -- End of Section --

    -- End of Section --&
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SECTION 02761

PAVEMENT MARKINGS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by the 
basic designation only.

U.S. GENERAL SERVICES ADMINISTRATION (GSA)

FS TT-B-1325 (1993; 2000; Rev. C) Beads (Glass Spheres) 
Retro-Reflective

INTERNATIONAL CONCRETE REPAIR INSTITUTE (ICRI)

STATE OF MICHIGAN, DEPARTMENT OF TRANSPORTATION STANDARD (MDOT)

MDOT SEC 811 Standard Specifications for Construction 
"PERMANENT PAVEMENT MARKINGS"; Dated 2003

MDOT SEC 920 Standard Specifications for Construction 
"PERMANENT PAVEMENT MARKINGS MATERIALS"; 
Dated 2003

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only or as 
otherwise designated.  When used, a designation following the "G" 
designation identifies the office that will review the submittal for the 
Government.  The following shall be submitted in accordance with Section 
01330, SUBMITTAL PROCEDURES:

SD-03 Product Data

Reflective media for roads and streets; G, AOF.

Paints for roads and streets; G, AOF.

waterborne Marking Material; G, AOF.

Thermoplastic compounds and primer; G, AOF.

Raised Pavement Markers and Adhesive; G, AOF.

SD-06 Test Reports

Reflective media for roads and streets; G, AOF.

Paints for roads and streets; G, AOF.
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Waterborne Marking Material; G, AOF.

Thermoplastic compounds and primer; G, AOF.

Raised Pavement Markers and Adhesive; G, AOF.

Report from sampling and testing made in accordance with paragraph 
entitled "Sampling and Testing."; G, AOF.

SD-07 Certificates

Reflective media for roads and streets; G, AOF.

Paints for roads and streets; G, AOF.

Thermoplastic compounds and primer; G, AOF.

Construction equipment list; G, AOF.

SD-08 Manufacturer's Instructions

Paints for roads and streets; G, AOF.

Thermoplastic compounds and primer; G, AOF.

Submit manufacturer's Material Safety Data Sheets; G, AOF.

1.3   DELIVERY AND STORAGE

Deliver paints, paint materials and thermoplastic compound materials in 
original sealed containers that plainly show the designated name, 
specification number, batch number, color, date of manufacture, 
manufacturer's directions, and name of manufacturer.  Provide storage 
facilities at the job site for maintaining materials at temperatures 
recommended by the manufacturer.  Make available paint stored at the 
project site or segregated at the source for sampling not less than 30 days 
prior to date of required approval for use to allow sufficient time for 
testing.  Notify the Contracting Officer when paint is available for 
sampling.

1.4   WEATHER LIMITATIONS

Apply paint to clean, dry surfaces, and unless otherwise approved, only 
when air and pavement temperatures are above 50 degrees F and less than  
110 degrees F for water-based materials.  Maintain paint temperature within 
these same limits.

1.5   EQUIPMENT

Machines, tools, and equipment used in the performance of the work shall be 
approved by the Contracting Officer and maintained in satisfactory 
operating condition.  Submit construction equipment list approval by the 
Contracting Officer.

1.5.1   Paint Applicator

Provide hand-operated push-type applicator machine of a type commonly used 
for application of paint to pavement surfaces.  Paint applicator machine 
shall be acceptable for marking small street and parking areas.  Applicator 
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machine shall be equipped with the necessary paint tanks and spraying 
nozzles, and shall be capable of applying paint uniformly at coverage 
specified.  Applicator for water-based markings shall be equipped with 
non-stick coated hoses; metal parts in contact with the paint material 
shall be constructed of grade 302, 304, 316, or equal stainless steel.

Provide self-propelled or mobile-drawn pneumatic spraying machine with 
suitable arrangements of atomizing nozzles and controls to obtain the 
specified results.  Provide machine having a speed during application 
capable of applying the stripe widths indicated at the paint coverage rate 
specified herein and of even uniform thickness with clear-cut edges. 
Provide equipment used for marking streets and highways capable of placing 
the prescribed number of lines at a single pass as solid lines, 
intermittent lines, or a combination of solid and intermittent lines using 
a maximum of three different colors of paint as specified.  Provide paint 
applicator with paint reservoirs or tanks of sufficient capacity and 
suitable gages to apply paint in accordance with requirements specified.  
Equip tanks with suitable air-driven mechanical agitators.   Equip spray 
mechanism with quick-action valves conveniently located, and include 
necessary pressure regulators and gages in full view and reach of the 
operator.  Install paint strainers in paint supply lines to ensure freedom 
from residue and foreign matter that may cause malfunction of the spray 
guns.  The paint applicator shall be readily adaptable for attachment of an 
air-actuated dispenser for the reflective media approved for use.   Provide 
pneumatic spray guns for hand application of paint in areas where the 
mobile paint applicator cannot be used. Applicator for water-based markings 
shall be equipped with non-stick coated hoses; metal parts in contact with 
the paint material shall be constructed of grade 302, 304, 316, or equal 
stainless steel.

1.5.2   Reflective Media Dispenser

Attach dispenser for applying the reflective media to the paint dispenser 
and operate automatically and simultaneously with the paint applicator 
through the same control mechanism.  Use dispenser capable of adjustment 
and designed to provide uniform flow of reflective media over the full 
width of the stripe at the rate of coverage specified herein at all 
operating speeds of the paint applicator to which it is attached.

1.5.3   Portable Application Equipment

The portable applicator shall be defined as hand-operated equipment, 
specifically designed for placing special markings such as crosswalks, 
stopbars, legends, arrows, and short lengths of lane, edge and centerlines. 
  The portable applicator shall be capable of applying thermoplastic 
pavement markings by the extrusion method.  It is intended that the 
portable applicator will be loaded with hot thermoplastic composition from 
the melting kettles on the mobile applicator.  Equip the portable 
applicator with all the necessary components, including a materials storage 
reservoir, bead dispenser, extrusion shoe, and heating accessories, so as 
to be capable of holding the molten thermoplastic at a temperature of 375 
to 425 degrees F, of extruding a line of 3 to 12 inches in width, and in 
thickness of not less than 0.125 inch nor more than 0.190 inch and of 
generally uniform cross section.

PART 2   PRODUCTS

2.1   MATERIALS
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Provide materials conforming to MDOT SEC 811, MDOT SEC 920, and the 
requirements specified herein.

2.1.1   Paints for Roads and Streets

MDOT SEC 920 Waterborne Marking Material, color as indicated.

2.1.1   Reflective Media for Roads and Streets

FS TT-B-1325, Type I, Gradation A.

2.1.3   Waterborne Marking Material

Waterborne marking material must have a moisture resistant coating and a 
silane coating to promote adhesion. When marking rest areas, roadside 
parks, and car pool lots, glass beads are not required.

PART 3   EXECUTION

Pavement marking application shall comply with specifications contained in 
MDOT SEC 811 and as follows:

3.1   SURFACE PREPARATION

Allow new pavement surfaces to cure for a period of not less than 1 day 
before application of marking materials.  Thoroughly clean surfaces to be 
marked before application of the paint.  Remove dust, dirt, and other 
granular surface deposits by sweeping, blowing with compressed air, rinsing 
with water, or a combination of these methods as required. Remove rubber 
deposits, and other coatings adhering to the pavement by water blasting. 
Scrub affected areas, where oil or grease is present on old pavements to be 
marked, with several applications of trisodium phosphate solution or other 
approved detergent or degreaser and rinse thoroughly after each 
application.  After cleaning oil-soaked areas, seal with shellac or primer 
recommended by the manufacturer to prevent bleeding through the new paint. 
Do not commence painting in any area until pavement surfaces are dry and 
clean.

3.2   APPLICATION

3.2.1   Rate of Application

3.2.1.1   Reflective Markings

Apply paint evenly to the pavement area to be coated at a rate of 105 plus 
or minus 5 square feet per gallon. Apply glass spheres uniformly to the wet 
paint on road and street pavement at a rate of six (6) plus or minus 0.5 
pounds of glass spheres per gallon.

3.2.1.2   Waterborne

Waterborne paint shall be applied when the surface temperature of the 
pavement is 50 degrees F or higher and the pavement is dry. The Contractor 
shall be responsible for making the decision to apply waterborne paint on 
any specific day when there is a high probability of rain in the forecast. 
If applied lines are washed away because of rain the Contractor shall be 
responsible for re-applying the lines at no additional expense to the 
goverment. Waterborne pavement marking materials may be placed immediately 
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on mew bituminous pavement. waterborne pavement marking material shall not 
be placed before May 1 nor after October 1.

3.2.2   Painting

Apply paint pneumatically with approved equipment at rate of coverage 
specified herein.  Provide guidelines and templates as necessary to control 
paint application.  Take special precautions in marking numbers, letters, 
and symbols.  Manually paint numbers, letters, and symbols.  Sharply 
outline all edges of markings.  The maximum drying time requirements of the 
paint specifications will be strictly enforced, to prevent undue softening 
of bitumen, and pickup, displacement, or discoloration by tires of traffic. 
Discontinue painting operations if there is a deficiency in drying of the 
markings until cause of the slow drying is determined and corrected.

3.2.3   Reflective Media

Application of reflective media shall immediately follow the application of 
paint.  Accomplish drop-on application of the glass spheres to ensure even 
distribution at the specified rate of coverage.  Should there be 
malfunction of either paint applicator or reflective media dispenser, 
discontinue operations until deficiency is corrected.

3.3   FIELD TESTING AND INSPECTION

3.3.1   Inspection

Examine material at the job site to determine that it is the material 
referenced in the report of test results or certificate of compliance.  A 
certificate of compliance shall be accompanied by test results 
substantiating conformance to the specified requirements.

3.3.1.1   Surface Preparations and Application Procedures

Surface preparations and application procedures will be examined by the 
Contracting Officer to determine conformance with the requirements 
specified.  Approve each separate operation prior to initiation of 
subsequent operations.

3.4   TRAFFIC CONTROL AND PROTECTION

Place warning signs near the beginning of the work site and well ahead of 
the work site for alerting approaching traffic from both directions.  Place 
small markers along newly painted lines to control traffic and prevent 
damage to newly painted surfaces.  Mark painting equipment with large 
warning signs indicating slow-moving painting equipment in operation.  Do 
not use foil-backed material for temporary pavement marking because of its 
potential to conduct electricity during accidents involving downed power 
lines.

       -- End of Section --
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SECTION 02770A

CONCRETE SIDEWALKS AND CURBS AND GUTTERS

PART 1   GENERAL

1.1   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330, SUBMITTAL PROCEDURES:

SD-03 Product Data

Concrete; G, AOF

  Copies of certified delivery tickets for all concrete used in 
the construction.

SD-06 Test Reports

Field Quality Control; G, AOF

  Copies of all test reports within 24 hours of completion of the 
test.

1.2   WEATHER LIMITATIONS

1.2.1   Placing During Cold Weather

Concrete placement shall not take place when the air temperature reaches  
40 degrees F and is falling, or is already below that point.  Placement may 
begin when the air temperature reaches  35 degrees F and is rising, or is 
already above  40 degrees F.  Provisions shall be made to protect the 
concrete from freezing during the specified curing period.  If necessary to 
place concrete when the temperature of the air, aggregates, or water is 
below  35 degrees F, placement and protection shall be approved in writing. 
Approval will be contingent upon full conformance with the following 
provisions.  The underlying material shall be prepared and protected so 
that it is entirely free of frost when the concrete is deposited.  Mixing 
water and aggregates shall be heated as necessary to result in the 
temperature of the in-place concrete being between  50 and 85 degrees F.  
Methods and equipment for heating shall be approved.  The aggregates shall 
be free of ice, snow, and frozen lumps before entering the mixer.  Covering 
and other means shall be provided for maintaining the concrete at a 
temperature of at least  50 degrees F for not less than 72 hours after 
placing, and at a temperature above freezing for the remainder of the 
curing period.

1.2.2   Placing During Warm Weather

The temperature of the concrete as placed shall not exceed  85 degrees F 
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except where an approved retarder is used.  The mixing water and/or 
aggregates shall be cooled, if necessary, to maintain a satisfactory 
placing temperature.  The placing temperature shall not exceed 95 degrees F 
at any time.

1.3   PLANT, EQUIPMENT, MACHINES, AND TOOLS

1.4.1   General Requirements

Plant, equipment, machines, and tools used in the work shall be subject to 
approval and shall be maintained in a satisfactory working condition at all 
times.  The equipment shall have the capability of producing the required 
product, meeting grade controls, thickness control and smoothness 
requirements as specified.  Use of the equipment shall be discontinued if 
it produces unsatisfactory results.  The Contracting Officer shall have 
access at all times to the plant and equipment to ensure proper operation 
and compliance with specifications.

PART 2   PRODUCTS

2.1   CONCRETE

Concrete shall conform to the applicable requirements of Section 03307a, 
CONCRETE FOR MINOR STRUCTURES except as otherwise specified.  Concrete 
shall have a minimum compressive strength of 3500 psi at 28 days.  Maximum 
size of aggregate shall be  1-1/2 inches.

2.1.1   Air Content

Mixtures shall have air content by volume of concrete of 5 to 7 percent, 
based on measurements made immediately after discharge from the mixer.

2.1.2   Slump

The concrete slump shall be  2 inches plus or minus 1 inch where determined 
in accordance with ASTM C 143.

2.1.3   Reinforcement Steel

Reinforcement bars shall conform to ASTM A 615, ASTM A 616, or ASTM A 617.  
Wire mesh reinforcement shall conform to ASTM A 185.

2.2   CONCRETE CURING MATERIALS

2.2   White Pigmented Membrane-Forming Curing Compound

White pigmented membrane-forming curing compound shall conform to ASTM C 309, 
Type 2.

2.3   JOINT FILLER STRIPS

2.3.1   Contraction Joint Filler for Curb and Gutter

Contraction joint filler for curb and gutter shall consist of hard-pressed 
fiberboard.

2.4   FORM WORK

Form work shall be designed and constructed to ensure that the finished 
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concrete will conform accurately to the indicated dimensions, lines, and 
elevations, and within the tolerances specified.  Forms shall be of wood or 
steel, straight, of sufficient strength to resist springing during 
depositing and consolidating concrete.  Wood forms shall be surfaced plank, 
2 inches nominal thickness, straight and free from warp, twist, loose 
knots, splits or other defects.  Wood forms shall have a nominal length of  
10 feet.  Radius bends may be formed with  3/4 inch boards, laminated to 
the required thickness.  Steel forms shall be channel-formed sections with 
a flat top surface and with welded braces at each end and at not less than 
two intermediate points.  Ends of steel forms shall be interlocking and 
self-aligning.  Steel forms shall include flexible forms for radius 
forming, corner forms, form spreaders, and fillers.  Steel forms shall have 
a nominal length of  10 feet with a minimum of 3 welded stake pockets per 
form.  Stake pins shall be solid steel rods with chamfered heads and 
pointed tips designed for use with steel forms.

2.4.1   Sidewalk Forms

Sidewalk forms shall be of a height equal to the full depth of the finished 
sidewalk.

2.4.2   Curb and Gutter Forms

Curb and gutter outside forms shall have a height equal to the full depth 
of the curb or gutter.  The inside form of curb shall have batter as 
indicated and shall be securely fastened to and supported by the outside 
form.  Rigid forms shall be provided for curb returns, except that benders 
or thin plank forms may be used for curb or curb returns with a radius of  
10 feet or more, where grade changes occur in the return, or where the 
central angle is such that a rigid form with a central angle of 90 degrees 
cannot be used.  Back forms for curb returns may be made of  1-1/2 inch 
benders, for the full height of the curb, cleated together.  In lieu of 
inside forms for curbs, a curb "mule" may be used for forming and finishing 
this surface, provided the results are approved.

PART 3   EXECUTION

3.1   SUBGRADE PREPARATION

The subgrade shall be constructed to the specified grade and cross section 
prior to concrete placement.  Subgrade shall be placed and compacted in 
conformance with Section 02721A, SUBBASE COURSE.

3.1.1   Sidewalk Subgrade

The subgrade shall be tested for grade and cross section with a template 
extending the full width of the sidewalk and supported between side forms.

3.1.2   Curb and Gutter Subgrade

The subgrade shall be tested for grade and cross section by means of a 
template extending the full width of the curb and gutter.  The subgrade 
shall be of materials equal in bearing quality to the subgrade under the 
adjacent pavement.

3.1.3   Maintenance of Subgrade

The subgrade shall be maintained in a smooth, compacted condition in 
conformity with the required section and established grade until the 

SECTION 02770a  Page 5



City of Wakefield Combined Sewer Separation Project Phase 1 WKFDPHS1

concrete is placed.  The subgrade shall be in a moist condition when 
concrete is placed.  The subgrade shall be prepared and protected to 
produce a subgrade free from frost when the concrete is deposited.

3.2   FORM SETTING

Forms shall be set to the indicated alignment, grade and dimensions.  Forms 
shall be held rigidly in place by a minimum of 3 stakes per form placed at 
intervals not to exceed  4 feet.  Corners, deep sections, and radius bends 
shall have additional stakes and braces, as required.  Clamps, spreaders, 
and braces shall be used where required to ensure rigidity in the forms.  
Forms shall be removed without injuring the concrete.  Bars or heavy tools 
shall not be used against the concrete in removing the forms.  Any concrete 
found defective after form removal shall be promptly and satisfactorily 
repaired.  Forms shall be cleaned and coated with form oil each time before 
concrete is placed.  Wood forms may, instead, be thoroughly wetted with 
water before concrete is placed, except that with probable freezing 
temperatures, oiling is mandatory.

3.2.1   Sidewalks

Forms for sidewalks shall be set with the upper edge true to line and grade 
with an allowable tolerance of  1/8 inch in any  10 foot long section.  
After forms are set, grade and alignment shall be checked with a  10 foot 
straightedge.  Forms shall have a transverse slope of  1/4 inch per foot 
with the low side adjacent to the roadway.  Side forms shall not be removed 
for 12 hours after finishing has been completed.

3.2.2   Curbs and Gutters

The forms of the front of the curb shall be removed not less than 2 hours 
nor more than 6 hours after the concrete has been placed.  Forms back of 
curb shall remain in place until the face and top of the curb have been 
finished, as specified for concrete finishing.  Gutter forms shall not be 
removed while the concrete is sufficiently plastic to slump in any 
direction.

3.3   SIDEWALK CONCRETE PLACEMENT AND FINISHING

3.3.1   Formed Sidewalks

Concrete shall be placed in the forms in one layer.  When consolidated and 
finished, the sidewalks shall be of the thickness indicated.  After 
concrete has been placed in the forms, a strike-off guided by side forms 
shall be used to bring the surface to proper section to be compacted.  The 
concrete shall be consolidated with an approved vibrator, and the surface 
shall be finished to grade with a strike off.

3.3.2   Concrete Finishing

After straightedging, when most of the water sheen has disappeared, and 
just before the concrete hardens, the surface shall be finished with a wood 
float or darby to a smooth and uniformly fine granular or sandy texture 
free of waves, irregularities, or tool marks.  A scored surface shall be 
produced by brooming with a fiber-bristle brush in a direction transverse 
to that of the traffic, followed by edging.

3.3.3   Edge and Joint Finishing
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All slab edges, including those at formed joints, shall be finished with an 
edger having a radius of  1/8 inch.  Transverse joint shall be edged before 
brooming, and the brooming shall eliminate the flat surface left by the 
surface face of the edger.  Corners and edges which have crumbled and areas 
which lack sufficient mortar for proper finishing shall be cleaned and 
filled solidly with a properly proportioned mortar mixture and then 
finished.

3.3.4   Surface and Thickness Tolerances

Finished surfaces shall not vary more than  5/16 inch from the testing edge 
of a  10-foot straightedge.  Permissible deficiency in section thickness 
will be up to  1/4 inch.

3.4   CURB AND GUTTER CONCRETE PLACEMENT AND FINISHING

3.4.1   Formed Curb and Gutter

Concrete shall be placed to the section required in a single lift.  
Consolidation shall be achieved by using approved mechanical vibrators.  
Curve shaped gutters shall be finished with a standard curb "mule".

3.4.1   Concrete Finishing

Exposed surfaces shall be floated and finished with a smooth wood float 
until true to grade and section and uniform in texture.  Floated surfaces 
shall then be brushed with a fine-hair brush with longitudinal strokes.  
The edges of the gutter and top of the curb shall be rounded with an edging 
tool to a radius of  1/2 inch.  Immediately after removing the front curb 
form, the face of the curb shall be rubbed with a wood or concrete rubbing 
block and water until blemishes, form marks, and tool marks have been 
removed.  The front curb surface, while still wet, shall be brushed in the 
same manner as the gutter and curb top.  The top surface of gutter and 
entrance shall be finished to grade with a wood float.

3.4.2   Joint Finishing

Curb edges at formed joints shall be finished as indicated.

3.4.3   Surface and Thickness Tolerances

Finished surfaces shall not vary more than  1/4 inch from the testing edge 
of a  10-foot straightedge.  Permissible deficiency in section thickness 
will be up to  1/4 inch.

3.5   SIDEWALK JOINTS

Sidewalk joints shall be constructed to divide the surface into rectangular 
areas.  Transverse contraction joints shall be spaced at a distance equal 
to the sidewalk width or  5 feet on centers, whichever is less, and shall 
be continuous across the slab.  Longitudinal contraction joints shall be 
constructed along the centerline of all sidewalks  10 feet or more in 
width.  Transverse expansion joints shall be installed at sidewalk returns 
and opposite expansion joints in adjoining curbs.  Where the sidewalk is 
not in contact with the curb, transverse expansion joints shall be 
installed as indicated.  Expansion joints shall be formed about structures 
and features which project through or into the sidewalk pavement, using 
joint filler of the type, thickness, and width indicated.
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3.5.1   Sidewalk Contraction Joints

The contraction joints shall be formed in the fresh concrete by cutting a 
groove in the top portion of the slab to a depth of at least one-fourth of 
the sidewalk slab thickness, using a jointer to cut the groove, or by 
sawing a groove in the hardened concrete with a power-driven saw, unless 
otherwise approved.  Sawed joints shall be constructed by sawing a groove 
in the concrete with a  1/8 inch blade to the depth indicated.  An ample 
supply of saw blades shall be available on the job before concrete 
placement is started, and at least one standby sawing unit in good working 
order shall be available at the jobsite at all times during the sawing 
operations.

3.5.2   Sidewalk Expansion Joints

Expansion joints shall be formed with  1/2 inch joint filler strips.  
Immediately after finishing operations are completed, joint edges shall be 
rounded with an edging tool having a radius of  1/8 inch, and concrete over 
the joint filler shall be removed.

3.5.3   Reinforcement Steel Placement

Reinforcement steel shall be accurately and securely fastened in place with 
suitable supports and ties before the concrete is placed.

3.6   CURB AND GUTTER JOINTS

Curb and gutter joints shall be constructed at right angles to the line of 
curb and gutter.

3.6.1   Contraction Joints

Contraction joints shall be constructed directly opposite contraction 
joints in abutting portland cement concrete pavements and spaced so that 
monolithic sections between curb returns will not be less than  5 feet nor 
greater than  15 feet in length.  Contraction joints shall be constructed 
by means of  1/8 inch thick separators and of a section conforming to the 
cross section of the curb and gutter.  Separators shall be removed as soon 
as practicable after concrete has set sufficiently to preserve the width 
and shape of the joint and prior to finishing.

3.6.2   Expansion Joints

Expansion joints shall be formed by means of preformed expansion joint 
filler material cut and shaped to the cross section of curb and gutter.  
Expansion joints shall be provided in curb and gutter directly opposite 
expansion joints of abutting portland cement concrete pavement, and shall 
be of the same type and thickness as joints in the pavement.  Where curb 
and gutter do not abut portland cement concrete pavement, expansion joints 
at least  1/2 inch in width shall be provided at intervals not exceeding 10 
feet.  Expansion joints shall be provided in nonreinforced concrete gutter 
at locations indicated.

3.7   CURING AND PROTECTION

3.7.1   General Requirements

Concrete shall be protected against loss of moisture and rapid temperature 
changes for at least 7 days from the beginning of the curing operation.  
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Unhardened concrete shall be protected from rain and flowing water.  All 
equipment needed for adequate curing and protection of the concrete shall 
be on hand and ready for use before actual concrete placement begins.  
Protection shall be provided as necessary to prevent cracking of the 
pavement due to temperature changes during the curing period.

3.7.1.1   Membrane Curing Method

A uniform coating of white-pigmented membrane-curing compound shall be 
applied to the entire exposed surface of the concrete as soon after 
finishing as the free water has disappeared from the finished surface.  
Formed surfaces shall be coated immediately after the forms are removed and 
in no case longer than 1 hour after the removal of forms.  Concrete shall 
not be allowed to dry before the application of the membrane.  If any 
drying has occurred, the surface of the concrete shall be moistened with a 
fine spray of water and the curing compound applied as soon as the free 
water disappears.  Curing compound shall be applied in two coats by 
hand-operated pressure sprayers at a coverage of approximately  200 square 
feet per gallon for the total of both coats.  The second coat shall be 
applied in a direction approximately at right angles to the direction of 
application of the first coat.  The compound shall form a uniform, 
continuous, coherent film that will not check, crack, or peel and shall be 
free from pinholes or other imperfections.  If pinholes, abrasion, or other 
discontinuities exist, an additional coat shall be applied to the affected 
areas within 30 minutes.  Concrete surfaces that are subjected to heavy 
rainfall within 3 hours after the curing compound has been applied shall be 
resprayed by the method and at the coverage specified above.  Areas where 
the curing compound is damaged by subsequent construction operations within 
the curing period shall be resprayed.  Approved standby facilities for 
curing concrete pavement shall be provided at a location accessible to the 
jobsite for use in the event of mechanical failure of the spraying 
equipment or other conditions that might prevent correct application of the 
membrane-curing compound at the proper time.  Concrete surfaces to which 
membrane-curing compounds have been applied shall be adequately protected 
during the entire curing period from pedestrian and vehicular traffic, 
except as required for joint-sawing operations and surface tests, and from 
any other possible damage to the continuity of the membrane.

3.7.2   Backfilling

After curing, debris shall be removed and the area adjoining the concrete 
shall be backfilled, graded, and compacted to conform to the surrounding 
area in accordance with lines and grades indicated.

3.7.3   Protection

Completed concrete shall be protected from damage until accepted.  The 
Contractor shall repair damaged concrete and clean concrete discolored 
during construction.  Concrete that is damaged shall be removed and 
reconstructed for the entire length between regularly scheduled joints.  
Refinishing the damaged portion will not be acceptable.  Removed damaged 
portions shall be disposed of as directed.

3.8   FIELD QUALITY CONTROL

3.8.1   General Requirements

The Contractor shall perform the inspection and tests described and meet 
the specified requirements for inspection details and frequency of testing. 
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Based upon the results of these inspections and tests, the Contractor shall 
take the action and submit reports as required below, and any additional 
tests to insure that the requirements of these specifications are met.

3.8.2   Concrete Testing

3.8.2.1   Strength Testing

The Contractor shall provide molded concrete specimens for strength tests.  
Samples of concrete placed each day shall be taken not less than once a day 
nor less than once for every  250 cubic yards of concrete.  The samples for 
strength tests shall be taken in accordance with ASTM C 172.  Cylinders for 
acceptance shall be molded in conformance with ASTM C 31 by an approved 
testing laboratory.  Each strength test result shall be the average of 2 
test cylinders from the same concrete sample tested at 28 days, unless 
otherwise specified or approved.  Concrete specified on the basis of 
compressive strength will be considered satisfactory if the averages of all 
sets of three consecutive strength test results equal or exceed the 
specified strength, and no individual strength test result falls below the 
specified strength by more than  500 psi.

3.8.2.2   Air Content

Air content shall be determined in accordance with ASTM C 173 or ASTM C 231. 
ASTM C 231 shall be used with concretes and mortars made with relatively 
dense natural aggregates. Two tests for air content shall be made on 
randomly selected batches of each class of concrete placed during each 
shift. Additional tests shall be made when excessive variation in concrete 
workability is reported by the placing foreman or the Government inspector. 
If results are out of tolerance, the placing foreman shall be notified and 
he shall take appropriate action to have the air content corrected at the 
plant. Additional tests for air content will be performed on each truckload 
of material until such time as the air content is within the tolerance 
specified.

3.8.2.3   Slump Test

Two slump tests shall be made on randomly selected batches of each class of 
concrete for every  250 cubic yards, or fraction thereof, of concrete 
placed during each shift.  Additional tests shall be performed when 
excessive variation in the workability of the concrete is noted or when 
excessive crumbling or slumping is noted along the edges of slip-formed 
concrete.

3.8.3   Thickness Evaluation

The anticipated thickness of the concrete shall be determined prior to 
placement by passing a template through the formed section.

3.8.4   Surface Evaluation

The finished surface of each category of the completed work shall be 
uniform in color and free of blemishes and form or tool marks.

3.9   SURFACE DEFICIENCIES AND CORRECTIONS

3.9.1   Thickness Deficiency

When measurements indicate that the completed concrete section is deficient 
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in thickness by more than  1/4 inch the deficient section will be removed, 
between regularly scheduled joints, and replaced.

3.9.2   High Areas

In areas not meeting surface smoothness and plan grade requirements, high 
areas shall be reduced either by rubbing the freshly finished concrete with 
carborundum brick and water when the concrete is less than 36 hours old or 
by grinding the hardened concrete with an approved surface grinding machine 
after the concrete is 36 hours old or more.  The area corrected by grinding 
the surface of the hardened concrete shall not exceed 5 percent of the area 
of any integral slab, and the depth of grinding shall not exceed  1/4 inch. 
Pavement areas requiring grade or surface smoothness corrections in excess 
of the limits specified above shall be removed and replaced.

3.9.3   Appearance

Exposed surfaces of the finished work will be inspected by the Government 
and any deficiencies in appearance will be identified.  Areas which exhibit 
excessive cracking, discoloration, form marks, or tool marks or which are 
otherwise inconsistent with the overall appearances of the work shall be 
removed and replaced.

    -- End of Section --
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SECTION 02921A

SEEDING

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 602 (1995a) Agricultural Liming Materials

ASTM D 2028 (1976; R 1997) Cutback Asphalt 
(Rapid-Curing Type)

ASTM D 4972 (1995a) pH of Soils

ASTM D 5268 (1992; R 1996) Topsoil Used for 
Landscaping Purposes

ASTM D 5883 (1996el) Use of Rotary Kiln Produced 
Expanded Shale, Clay or Slate (ESCS) as a 
Mineral Amendment in Topsoil Used for 
Landscaping and Related Purposes

ASTM D 977 (1998) Emulsified Asphalt

U.S. DEPARTMENT OF AGRICULTURE (USDA)

AMS Seed Act (1995) Federal Seed Act Regulations Part 
201 

STATE OF MICHIGAN, DEPARTMENT OF TRANSPORTATION (MDOT)

MDOT SEC 816 Standard Specification for Construction, 
"Turf Establishment"; Dated 2003

MDOT SEC 917 Standard Specification for Construction, 
"Turf and Landscaping Materials"; Dated 
2003

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330, SUBMITTAL PROCEDURES:

SD-03 Product Data
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Equipment; G, AOF
Surface Erosion Control Material; G, AOF
Chemical Treatment Material; G, AOF

  Manufacturer's literature including physical characteristics, 
application and installation instructions for equipment, surface 
erosion control material and chemical treatment material.

  A listing of equipment to be used for the seeding operation.

Delivery; G, AOF

  Delivery schedule.

Finished Grade and Topsoil; G, AOF

  Finished grade status.

Topsoil; G, AOF

  Availability of topsoil from the stripping and stock piling 
operation.

Quantity Check; G, AOF

  Bag count or bulk weight measurements of material used compared 
with area covered to determine the application rate and quantity 
installed.

Seed Establishment Period; G, AOF

  Calendar time period for the seed establishment period.  When 
there is more than one seed establishment period, the boundaries 
of the seeded area covered for each period shall be described.

Maintenance Record; G, AOF

  Maintenance work performed, area repaired or reinstalled, 
diagnosis for unsatisfactory stand of grass plants.

Application of Pesticide; G, AOF

  Pesticide treatment plan with sequence of treatment work with 
dates and times.  The pesticide trade name, EPA registration 
number, chemical composition, formulation, concentration of 
original and diluted material, application rate of active 
ingredients, method of application, area treated, amount applied; 
and the name and state license number of the state certified 
applicator shall be included.

SD-04 Samples

Delivered Topsoil; G, AOF

  Samples taken from several locations at the source.

Soil Amendments; G, AOF
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  A 10 pound sample.

Mulch; G, AOF

  A 10 pound sample.

SD-06 Test Reports

Equipment Calibration; G, AOF

  Certification of calibration tests conducted on the equipment 
used in the seeding operation.

Soil Test; G, AOF

  Certified reports of inspections and laboratory tests, prepared 
by an independent testing agency, including analysis and 
interpretation of test results.  Each report shall be properly 
identified.  Test methods used and compliance with recognized test 
standards shall be described.

SD-07 Certificates

Seed; G, AOF
Topsoil; G, AOF
pH Adjuster; G, AOF
Fertilizer; G, AOF
Organic Material; G, AOF
Soil Conditioner; G, AOF
Mulch; G, AOF
Asphalt Adhesive; G, AOF
Pesticide; G, AOF

  Prior to the delivery of materials, certificates of compliance 
attesting that materials meet the specified requirements.  
Certified copies of the material certificates shall include the 
following:

     a.  Seed.  Classification, botanical name, common name, 
percent pure live seed, minimum percent germination and hard seed, 
maximum percent weed seed content, and date tested.

     b.  Topsoil.  Particle size, pH, organic matter content, 
textural class, soluble salts, chemical and mechanical analyses.

     c.  pH Adjuster.  Calcium carbonate equivalent and sieve 
analysis.

     d.  Fertilizer.  Chemical analysis and composition percent.

     e.  Organic Material:  Composition and source.

     f.  Soil Conditioner:  Composition and source.

     g.  Mulch:  Composition and source.

     h.  Asphalt Adhesive:  Composition.

     i.  Pesticide.  EPA registration number and registered uses.
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1.3   SOURCE INSPECTION

The source of delivered topsoil shall be subject to inspection.

1.4   DELIVERY, INSPECTION, STORAGE, AND HANDLING

1.4.1   Delivery

A delivery schedule shall be provided at least 10 calendar days prior to 
the first day of delivery.

1.4.1.1   Delivered Topsoil

Prior to the delivery of any topsoil, its availability shall be verified in 
paragraph TOPSOIL.  A soil test shall be provided for topsoil delivered to 
the site.

1.4.1.2   Soil Amendments

Soil amendments shall be delivered to the site in the original, unopened 
containers bearing the manufacturer's chemical analysis.  In lieu of 
containers, soil amendments may be furnished in bulk.  A chemical analysis 
shall be provided for bulk deliveries.

1.4.1.3   Pesticides

Pesticide material shall be delivered to the site in the original, unopened 
containers bearing legible labels indicating the EPA registration number 
and the manufacturer's registered uses.

1.4.2   Inspection

Seed shall be inspected upon arrival at the job site for conformity to 
species and quality.  Seed that is wet, moldy, or bears a test date five 
months or older, shall be rejected.  Other materials shall be inspected for 
compliance with specified requirements.  The following shall be rejected:  
open soil amendment containers or wet soil amendments; topsoil that 
contains slag, cinders, stones, lumps of soil, sticks, roots, trash or 
other material over a minimum  1-1/2 inch diameter; and topsoil that 
contains viable plants and plant parts.  Unacceptable materials shall be 
removed from the job site.

1.4.3   Storage

Materials shall be stored in designated areas.  Seed, lime, and fertilizer 
shall be stored in cool, dry locations away from contaminants.  Chemical 
treatment material shall be stored according to manufacturer's instructions 
and not with seeding operation materials.

1.4.4   Handling

Except for bulk deliveries, materials shall not be dropped or dumped from 
vehicles.

1.4.5   Time Limitation

Hydroseeding time limitation for holding seed in the slurry shall be a 
maximum 24 hours.
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PART 2   PRODUCTS

2.1   SEED

Seeding materials shall comply with specifications contained in MDOT SEC 816, 
MDOT SEC 917 and as follows:

2.1.1   Seed Classification

State-certified seed of the latest season's crop shall be provided in 
original sealed packages bearing the producer's guaranteed analysis for 
percentages of mixture, purity, germination, hard seed, weed seed content, 
and inert material.  Labels shall be in conformance with AMS Seed Act and 
applicable state seed laws.

2.1.2   Permanent Seed Species and Mixtures

Permanent seed species and mixtures shall be proportioned by weight in 
accordance with MDOT SEC 816 and SEC 917.

2.1.2   Temporary Seed Species

Temporary seed species for surface erosion control or overseeding shall be 
in accordance with MDOT SEC 816 and SEC 917 

2.1.3   Quality

Weed seed shall be a maximum 1 percent by weight of the total mixture.

2.1.4   Seed Mixing

The mixing of seed may be done by the seed supplier prior to delivery, or 
on site as directed.

2.1.5   Substitutions

Substitutions will not be allowed without written request and approval from 
the Contracting Officer.

2.2   TOPSOIL

Topsoil materials shall comply with specifications contained in MDOT SEC 816
and MDOT SEC 917. 

Topsoil shall be as defined in ASTM D 5268.  When available, the topsoil 
shall be the existing surface soil stripped and stockpiled onsite in 
accordance with Section 02302N, EXCAVATION, BACKFILLING, AND COMPACTING FOR 
UTILITIES.  When additional topsoil is required beyond the available 
topsoil from the stripping operation, topsoil shall be delivered and 
amended as recommended by the soil test for the seed specified.  Topsoil 
shall be free from slag, cinders, stones, lumps of soil, sticks, roots, 
trash or other material over a minimum  1-1/2 inch diameter.  Topsoil shall 
be free from viable plants and plant parts.

2.3   SOIL AMENDMENTS

Soil amendments shall comply with specifications contained in MDOT SEC 816, 
MDOT SEC 917 and as follows: 
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Soil amendments shall consist of pH adjuster, fertilizer, organic material 
and soil conditioners meeting the following requirements.  Vermiculite 
shall not be used.

2.3.1   pH Adjuster 

The pH adjuster shall be an agricultural liming material in accordance with 
ASTM C 602.  These materials may be burnt lime, hydrated lime, ground 
limestone, sulfur, or shells.  The pH adjuster shall be used to create a 
favorable soil pH for the plant material specified.

2.3.1.1   Limestone

Limestone material shall contain a minimum calcium carbonate equivalent of 
80 percent.  Gradation:  A minimum 95 percent shall pass through a  No. 8 
sieve and a minimum 55 percent shall pass through a  No. 60 sieve.  To 
raise soil pH, ground limestone shall be used.

2.3.1.2   Hydrated Lime

Hydrated lime shall contain a minimum calcium carbonate equivalent of 110 
percent.  Gradation:  A minimum 100 percent shall pass through a  No. 8 
sieve and a minimum 97 percent shall pass through a  No. 60 sieve.

2.3.1.3   Burnt Lime

Burnt lime shall contain a minimum calcium carbonate equivalent of 140 
percent.  Gradation:  A minimum 95 percent shall pass through a  No. 8 
sieve and a minimum 35 percent shall pass through a  No. 60 sieve.

2.3.2   Fertilizer

Fertilizer shall be in accordance with MDOT SEC 817 and SEC 917.  
Fertilizer shall be controlled release commercial grade, free flowing, 
uniform in composition, and consist of a nitrogen-phosphorus-potassium 
ratio.  The fertilizer shall be derived from sulphur coated urea, urea 
formaldehyde, plastic or polymer coated pills, or isobutylenediurea (IBDU). 
 Fertilizer shall be balanced with the inclusion of trace minerals and 
micro-nutrients.

2.3.2   Organic Material

Organic material shall consist of either bonemeal, rotted manure, 
decomposed wood derivatives, recycled compost, or worm castings.

2.3.2.1   Bonemeal

Bonemeal shall be finely ground, steamed bone product containing from 2 to 
4 percent nitrogen and 16 to 40 percent phosphoric acid.

2.3.2.2   Rotted Manure

Rotted manure shall be unleached horse, chicken or cattle manure containing 
a maximum 25 percent by volume of straw, sawdust, or other bedding 
materials. It shall contain no chemicals or ingredients harmful to plants. 
The manure shall be heat treated to kill weed seeds and be free of stones, 
sticks, and soil.
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2.3.2.3   Decomposed Wood Derivatives

Decomposed wood derivatives shall be ground bark, sawdust, yard trimmings, 
or other wood waste material that is free of stones, sticks, soil, and 
toxic substances harmful to plants, and is fully composted or stabilized 
with nitrogen.

2.3.2.4   Recycled Compost

Compost shall be a well decomposed, stable, weed free organic matter 
source.  Compost shall be derived from food; agricultural or industrial 
residuals; biosolids (treated sewage sludge); yard trimmings; or 
source-separated or mixed solid waste.  The compost shall possess no 
objectionable odors and shall not resemble the raw material from which it 
was derived.  The material shall not contain substances toxic to plants.  
Gradation:  The compost material shall pass through a  3/8 inch screen, 
possess a pH of 5.5 to 8.0, and have a moisture content between 35-55 
percent by weight.  The material shall not contain more than 1 percent by 
weight of man-made foreign matter.  Compost shall be cleaned of plastic 
materials larger than  2 inches in length.  The Contractor shall comply 
with EPA requirements in accordance with Section 01670, RECYCLED/RECOVERED 
MATERIALS.

2.3.2.5   Worm Castings

Worm castings shall be screened from worms and food source, and shall be 
commercially packaged.

2.3.3   Soil Conditioner

Soil conditioner shall be sand, super absorbent polymers, calcined clay, or 
gypsum for use singly or in combination to meet the requirements of the 
soil test.

2.3.3.1   Sand

Sand shall be clean and free of toxic materials.  Gradation:  A minimum 95 
percent by weight shall pass a  No. 10 sieve and a minimum 10 percent by 
weight shall pass a  No. 16 sieve.  Greensand shall be balanced with the 
inclusion of trace minerals and nutrients.

2.3.3.2   Super Absorbent Polymers

To improve water retention in soils, super absorbent polymers shall be 
sized and applied according to the manufacturer's recommendations.  
Polymers shall be added as a soil amendment and be cross-linked 
polyacrylamide, with an absorption capacity of 250-400 times its weight.  
Polymers shall also be added to the seed and be a starch grafted 
polyacrylonitrite, with graphite added as a tacky sticker.  It shall have 
an absorption capacity of 100 plus times its weight.

2.3.3.3   Calcined Clay

Calcined clay shall be granular particles produced from montmorillonite 
clay calcined to a minimum temperature of  1200 degrees F.  Gradation:  A 
minimum 90 percent shall pass a  No. 8 sieve; a minimum 99 percent shall be 
retained on a  No. 60 sieve; and a maximum 2 percent shall pass a  No. 100 
sieve.  Bulk density:  A maximum  40 pounds per cubic foot.
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2.3.3.4   Gypsum

Gypsum shall be commercially packaged, free flowing, and a minimum 95 
percent calcium sulfate by volume.

2.3.3.5   Expanded Shale, Clay, or Slate (ESCS)

Rotary kiln produced ESCS material shall be in conformance with ASTM D 5883.

2.4   MULCH

Mulch materials shall comply with specifications contained in MDOT SEC 816, 
MDOT SEC 917 and as follows: 

Mulch shall be free from weeds, mold, and other deleterious materials.  
Mulch materials shall be native to the region.

2.4.1   Straw

Straw shall be stalks from oats, wheat, rye, barley, or rice, furnished in 
air-dry condition and with a consistency for placing with commercial 
mulch-blowing equipment.

2.4.2   Hay

Hay shall be native hay, sudan-grass hay, broomsedge hay, or other 
herbaceous mowings, furnished in an air-dry condition suitable for placing 
with commercial mulch-blowing equipment.

2.4.3   Wood Cellulose Fiber

Wood cellulose fiber shall not contain any growth or germination-inhibiting 
factors and shall be dyed an appropriate color to facilitate placement 
during application.  Composition on air-dry weight basis:  9 to 15 percent 
moisture, pH range from 4.5 to 6.0.

2.4.4   Paper Fiber

Paper fiber mulch shall be recycled news print that is shredded for the 
purpose of mulching seed.

2.4.4.1   Mulch Blankets

Mulch blankets shall comply with specifications contained in MDOT SEC 816 
and MDOT SEC 917. 

2.5   ASPHALT ADHESIVE

Asphalt adhesive shall conform to the following:  Emulsified asphalt, 
conforming to ASTM D 977, Grade SS-1; and cutback asphalt, conforming to 
ASTM D 2028, Designation RC-70.

2.6   WATER

Water shall be the responsibility of the Contractor, unless otherwise 
noted.  Water shall not contain elements toxic to plant life.

2.7   PESTICIDE
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Pesticide materials shall comply with specifications contained in MDOT SEC 
816, MDOT SEC 917 and as follows: 

Pesticide shall be insecticide, herbicide, fungicide, nematocide, 
rodenticide or miticide.  For the purpose of this specification, a soil 
fumigant shall have the same requirements as a pesticide.  The pesticide 
material shall be EPA registered and approved.

2.8   SURFACE EROSION CONTROL MATERIAL

Surface erosion control material shall conform to Section 02230a SITE WORK 
to the following:

2.8.1   Surface Erosion Control Blanket

Blanket shall be machine produced mat of wood excelsior formed from a web 
of interlocking wood fibers; covered on one side with either knitted straw 
blanket-like mat construction; covered with biodegradable plastic mesh; or 
interwoven biodegradable thread, plastic netting, or twisted kraft paper 
cord netting.

2.8.2   Surface Erosion Control Fabric

Fabric shall be knitted construction of polypropylene yarn with uniform 
mesh openings  3/4 to 1 inch square with strips of biodegradable paper.  
Filler paper strips shall have a minimum life of 6 months.

2.8.3   Surface Erosion Control Net

Net shall be heavy, twisted jute mesh, weighing approximately 1.22 pounds 
per linear yard and 4 feet wide with mesh openings of approximately 1 inch
square.

2.8.4   Surface Erosion Control Chemicals

Chemicals shall be high-polymer synthetic resin or cold-water emulsion of 
selected petroleum resins.

2.8.5   Hydrophilic Colloids

Hydrophilic colloids shall be physiologically harmless to plant and animal 
life without phytotoxic agents.  Colloids shall be naturally occurring, 
silicate powder based, and shall form a water insoluble membrane after 
curing.  Colloids shall resist mold growth.

2.8.6   Erosion Control Material Anchors

Erosion control anchors shall be as recommended by the manufacturer.

PART 3   EXECUTION

3.1   INSTALLING SEED TIME AND CONDITIONS

Seeding materials shall comply with specifications contained in MDOT SEC 816, 
MDOT SEC 917 and as follows: 

3.1.1   Seeding Time
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Seed shall be installed from May 1st to Sept 20th. 

3.1.2   Seeding Conditions

Seeding operations shall be performed only during periods when beneficial 
results can be obtained. When drought, excessive moisture, or other 
unsatisfactory conditions prevail, the work shall be stopped when directed. 
When special conditions warrant a variance to the seeding operations, 
proposed alternate times shall be submitted for approval.

3.1.3   Equipment Calibration

Immediately prior to the commencement of seeding operations, calibration 
tests shall be conducted on the equipment to be used.  These tests shall 
confirm that the equipment is operating within the manufacturer's 
specifications and will meet the specified criteria.  The equipment shall 
be calibrated a minimum of once every day during the operation.  The 
calibration test results shall be provided within 1 week of testing.

3.1.4   Soil Test

Delivered topsoil, existing soil in smooth graded areas, and stockpiled 
topsoil shall be tested in accordance with ASTM D 5268 and ASTM D 4972 for 
determining the particle size, pH, organic matter content, textural class, 
chemical analysis, soluble salts analysis, and mechanical analysis.  Sample 
collection on site shall be random over the entire site.  Sample collection 
for stockpiled topsoil shall be at different levels in the stockpile.  The 
soil shall be free from debris, noxious weeds, toxic substances, or other 
materials harmful to plant growth.  The test shall determine the quantities 
and type of soil amendments required to meet local growing conditions for 
the seed species specified.

3.2   SITE PREPARATION

Site preparation materials shall comply with specifications contained in 
MDOT SEC 816, MDOT SEC 917 and as follows: 

3.2.1   Finished Grade and Topsoil

The Contractor shall verify that finished grades are as indicated on 
drawings, and the placing of topsoil, smooth grading, and compaction 
requirements have been completed in accordance with Section 02302N, 
EXCAVATION, BACKFILLING, AND COMPACTING FOR UTILITIES, prior to the 
commencement of the seeding operation.

3.2.2   Application of Soil Amendments

3.2.2.1   Applying pH Adjuster

The pH adjuster shall be applied as recommended by MDOT SEC 816 and SEC 917. 
 The pH adjuster shall be incorporated into the soil to a maximum  4 inch 
depth or may be incorporated as part of the tillage operation.

3.2.2.2   Applying Fertilizer

The fertilizer shall be applied as recommended by MDOT SEC 816 and SEC 917. 
 Fertilizer shall be incorporated into the soil to a maximum  4 inch depth 
or may be incorporated as part of the tillage or hydroseeding operation.
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3.2.2.3   Applying Soil Conditioner

The soil conditioner shall be as recommended by MDOT SEC 816 and SEC 917. 
The soil conditioner shall be spread uniformly over the soil a minimum  1 
inch depth and thoroughly incorporated by tillage into the soil to a 
maximum  4 inch depth.

3.2.2.4   Applying Super Absorbent Polymers

Polymers shall be spread uniformly over the soil as recommended by the 
manufacturer and thoroughly incorporated by tillage into the soil to a 
maximum  4 inch depth.

3.2.3   Tillage

Soil on slopes up to a maximum 3-horizontal-to-1-vertical shall be tilled 
to a minimum  4 inch depth.  On slopes between 3-horizontal-to-1-vertical 
and 1-horizontal-to-1 vertical, the soil shall be tilled to a minimum  2 
inch depth by scarifying with heavy rakes, or other method.  Rototillers 
shall be used where soil conditions and length of slope permit.  On slopes 
1-horizontal-to-1 vertical and steeper, no tillage is required.  Drainage 
patterns shall be maintained as indicated on drawings.  Areas compacted by 
construction operations shall be completely pulverized by tillage.  Soil 
used for repair of surface erosion or grade deficiencies shall conform to 
topsoil requirements.  The pH adjuster, fertilizer, and soil conditioner 
may be applied during this procedure.

3.2.4   Prepared Surface

3.2.4.1   Preparation

The prepared surface shall be a maximum  1 inch below the adjoining grade 
of any surfaced area.  New surfaces shall be blended to existing areas.  
The prepared surface shall be completed with a light raking to remove 
debris.

3.2.4.2   Lawn Area Debris

Debris and stones over a minimum  5/8 inch in any dimension shall be 
removed from the surface.

3.2.4.3   Field Area Debris

Debris and stones over a minimum  3 inch in any dimension shall be removed 
from the surface.

3.2.4.4   Protection

Areas with the prepared surface shall be protected from compaction or 
damage by vehicular or pedestrian traffic and surface erosion.

3.3   INSTALLATION

Installation materials shall comply with specifications contained in MDOT 
SEC 816, MDOT SEC 917 and as follows: 

Prior to installing seed, any previously prepared surface compacted or 
damaged shall be reworked to meet the requirements of paragraph SITE 
PREPARATION.  Seeding operations shall not take place when the wind 
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velocity will prevent uniform seed distribution.

3.3.1   Installing Seed

Seeding method or as directed by contracting officer shall be Broadcast or 
Seeding Hydroseeding.  Seeding procedure shall ensure even coverage.  
Gravity feed applicators, which drop seed directly from a hopper onto the 
prepared soil, shall not be used because of the difficulty in achieving 
even coverage, unless otherwise approved. Absorbent polymer powder shall be 
mixed with the dry seed at the rate recommended by the manufacturer.

3.3.1.1   Broadcast Seeding

Seed shall be uniformly broadcast at a rate to ensure even coverage using 
broadcast seeders.  Half the total rate of seed application shall be 
broadcast in 1 direction, with the remainder of the seed rate broadcast at 
90 degrees from the first direction.  Seed shall be covered a maximum  1/4 
inch depth by disk harrow, steel mat drag, cultipacker, or other approved 
device.

3.3.2   Hydroseeding

Seed shall be mixed to ensure broadcast at a rate to ensure even coverage 
using hydroseeding.  Seed and fertilizer shall be added to water and 
thoroughly mixed to meet the rates specified.  The time period for the seed 
to be held in the slurry shall be a maximum 24 hours. Slurry shall be 
uniformly applied under pressure over the entire area.  The hydroseeded 
area shall not be rolled.

3.3.3   Mulching

3.3.3.1   Hay or Straw Mulch

Hay or straw mulch shall be spread uniformly at the rate of 2 tons per acre. 
Mulch shall be spread by hand, blower-type mulch spreader, or other 
approved method. Mulching shall be started on the windward side of 
relatively flat areas or on the upper part of steep slopes, and continued 
uniformly until the area is covered. The mulch shall not be bunched or 
clumped. Sunlight shall not be completely excluded from penetrating to the 
ground surface. All areas installed with seed shall be mulched on the same 
day as the seeding. Mulch shall be anchored immediately following spreading.

3.3.3.2   Mulch Blankets

Mulch blankets shall be installed as directed in MDOT SEC 816 and MDOT SEC 
917 on all slopes 1 on 2 or steeper. 

3.3.4   Watering Seed

Watering shall be started immediately after completing the seeding of an 
area.  Water shall be applied to supplement rainfall at a rate sufficient 
to ensure moist soil conditions to a minimum  1 inch depth.  Run-off and 
puddling shall be prevented.  Watering trucks shall not be driven over turf 
areas, unless otherwise directed.  Watering of other adjacent areas or 
plant material shall be prevented.

3.4   SURFACE EROSION CONTROL

Surface erosion control materials shall comply with specifications 

SECTION 02921a  Page 15



City of Wakefield Combined Sewer Separation Project Phase 1 WKFDPHS1

contained in Section 02230a, SITE WORK. 

3.4.1   Surface Erosion Control Material

Where indicated or as directed, surface erosion control material shall be 
installed in accordance with manufacturer's instructions and Section 02230a,
 SITE WORK.  Placement of the material shall be accomplished without damage 
to installed material or without deviation to finished grade.

3.4.2   Temporary Seeding

When directed during contract delays affecting the seeding operation or 
when a quick cover is required to prevent surface erosion, the areas 
designated shall be seeded in accordance with temporary seed species listed 
under Paragraph SEED.

3.4.2.1   Soil Amendments

When soil amendments have not been applied to the area, the quantity of 1/2 
of the required soil amendments shall be applied and the area tilled in 
accordance with paragraph SITE PREPARATION.  The area shall be watered in 
accordance with paragraph Watering Seed.

3.4.2.2   Remaining Soil Amendments

The remaining soil amendments shall be applied in accordance with the 
paragraph Tillage when the surface is prepared for installing seed.

3.5   QUANTITY CHECK

For materials provided in bags, the empty bags shall be retained for 
recording the amount used.  For materials provided in bulk, the weight 
certificates shall be retained as a record of the amount used.  The amount 
of material used shall be compared with the total area covered to determine 
the rate of application used.  Differences between the quantity applied and 
the quantity specified shall be adjusted as directed.

3.6   APPLICATION OF PESTICIDE

Appliction of pesticide materials shall comply with specifications 
contained in MDOT SEC 816, MDOT SEC 917 and as follows: 

When application of a pesticide becomes necessary to remove a pest or 
disease, a pesticide treatment plan shall be submitted and coordinated with 
the installation pest management program.

3.6.1   Technical Representative

The certified installation pest management coordinator shall be the 
technical representative, and shall be present at all meetings concerning 
treatment measures for pest or disease control.  They may be present during 
treatment application.

3.6.2   Application

A state certified applicator shall apply required pesticides in accordance 
with EPA label restrictions and recommendations.  Clothing and personal 
protective equipment shall be used as specified on the pesticide label.  A 
closed system is recommended as it prevents the pesticide from coming into 
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contact with the applicator or other persons.  Water for formulating shall 
only come from designated locations.  Filling hoses shall be fitted with a 
backflow preventer meeting local plumbing codes or standards.  Overflow 
shall be prevented during the filling operation.  Prior to each day of use, 
the equipment used for applying pesticide shall be inspected for leaks, 
clogging, wear, or damage.  Any repairs are to be performed immediately.  A 
pesticide plan shall be submitted.

3.7   RESTORATION AND CLEAN UP

Restoration and clean up materials shall comply with specifications 
contained in MDOT SEC 816, MDOT SEC 917 and as follows: 

3.7.1   Restoration

Existing turf areas, pavements, and facilities that have been damaged from 
the seeding operation shall be restored to original condition at 
Contractor's expense.

3.7.2   Clean Up

Excess and waste material shall be removed from the seeded areas and shall 
be disposed offsite.  Adjacent paved areas shall be cleaned.

3.8   PROTECTION OF INSTALLED AREAS

Immediately upon completion of the seeding operation in an area, the area 
shall be protected against traffic or other use by erecting barricades and 
providing signage as required, or as directed by the Government.  

3.9   SEED ESTABLISHMENT PERIOD

The seed espablishment period materials shall comply with specifications 
contained in MDOT SEC 816, MDOT SEC 917 and as follows: 

3.9.1   Commencement

The seed establishment period to obtain a healthy stand of grass plants 
shall begin on the first day of seeding work under this contract and shall 
continue through the remaining life of the contract and end 12 months after 
the last day of the seeding operation required by this contract.  Written 
calendar time period shall be furnished for the seed establishment period.  
When there is more than 1 seed establishment period, the boundaries of the 
seeded area covered for each period shall be described. The seed 
establishment period shall be modified for inclement weather, shut down 
periods, or for separate completion dates of areas.

3.9.2   Satisfactory Stand of Grass Plants

Grass plants shall be evaluated for species and health when the grass 
plants are a minimum  1 inch high.

3.9.2   Lawn Area

A satisfactory stand of grass plants from the seeding operation for a lawn 
area shall be a minimum 100 grass plants per square foot.  Bare spots shall 
be a maximum  6 inches square.  The total bare spots shall be a maximum 2 
percent of the total seeded area.
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3.9.2.2   Field Area

A satisfactory stand of grass plants from the seeding operation for a field 
area shall be a minimum 100 grass plants per square foot.  The total bare 
spots shall not exceed 2 percent of the total seeded area.

    -- End of Section --
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SECTION 02980A

PATCHING OF RIGID PAVEMENTS

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 78 (1994) Flexural Strength of Concrete 
(Using Simple Beam With Third-Point 
Loading)

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse 
Aggregates

ASTM C 143 (1998) Slump of Hydraulic Cement Concrete

ASTM C 150 (1999a) Portland Cement

ASTM C 173 (1994ael) Air Content of Freshly Mixed 
Concrete by the Volumetric Method

ASTM C 192 (1998) Making and Curing Concrete Test 
Specimens in the Laboratory

ASTM C 231 (1997el) Air Content of Freshly Mixed 
Concrete by the Pressure Method

ASTM C 260 (1998) Air-Entraining Admixtures for 
Concrete

ASTM C 881 (1999) Epoxy-Resin-Base Bonding Systems 
for Concrete

ASTM D 75 (1987; R 1997) Sampling Aggregates

U.S. ARMY CORPS OF ENGINEERS (USACE)

COE CRD-C 104 (1980) Method of Calculation of the 
Fineness Modulus of Aggregate

COE CRD-C 300 (1990) Specifications for Membrane-Forming 
Compounds for Curing Concrete

COE CRD-C 400 (1963) Requirements for Water for Use in 
Mixing or Curing Concrete

1.2   DESIGN
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The concrete mixtures shall be designed to produce concrete having an 
average flexural strength of 650 psi sp at 28 days of age, determined in 
conformance with ASTM C 78, using standard 6 x 6 inch beam specimens.  The 
concrete mixtures shall be designed to secure an air content by volume of 
5-7 percent, plus or minus 1-1/2 percent, based on measurements made on 
concrete immediately after discharge from the mixer in conformance with 
ASTM C 231.  Mix design studies and tests shall be made in accordance with 
ASTM C 78 and ASTM C 192, and the test results submitted for approval.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330, SUBMITTAL PROCEDURES:

SD-03 Product Data

Patching System; G, AOF.

  Three copies of the proposed mix design, prior to placement.  
The mix design shall indicate the weight of each ingredient of the 
mixture.  No concrete shall be placed prior to approval of the 
proposed mix design.  No deviation from the approved job-mix 
formula will be permitted without prior approval.

SD-06 Test Reports

Patching System; G, AOF.

 Three copies of test results, within 24 hours of physical 
completion of laboratory testing.  Manufacturer's certifications 
may be submitted rather than laboratory test results for proposed 
materials.  Certificates should certify compliance with the 
appropriate specification referenced herein.  No materials shall 
be placed without prior approval from the Contracting Officer.

1.4   EQUIPMENT; APPROVAL AND MAINTENANCE

Dependable and sufficient equipment that is appropriate and adequate to 
accomplish the work specified shall be assembled at the site of the work a 
sufficient time before the start of paving to permit thorough inspection, 
calibration of weighing and measuring devices, adjustment of parts, and the 
making of any repairs that may be required.  The equipment shall be 
maintained in good working condition.

1.5   SAMPLING AND LABORATORY TESTING OF MATERIALS

Sampling and testing shall be performed by an approved commercial 
laboratory or by the Contractor subject to approval.  Should the Contractor 
elect to establish testing facilities, no work requiring testing shall be 
permitted until the Contractor's facilities have been inspected and 
approved.  The first laboratory inspection shall be at the expense of the 
Government and the cost of any subsequent inspection resulting from failure 
of the first inspection shall be at the expense of the Contractor.  Such 
costs shall be deducted from the total amount due the Contractor.  All 
testing shall be performed at no additional cost to the Government.
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1.5.1   Cement

Cement shall be tested as prescribed in the referenced specification under 
which it is furnished.  Cement may be accepted on the basis of mill tests 
and the manufacturer's certification of compliance with the specification, 
provided the cement is the product of a mill with a record for the 
production of high-quality cement for the past 3 years.

1.5.2   Aggregate

Aggregate samples for laboratory testing shall be taken in conformance with 
ASTM D 75 and tested in accordance with ASTM C 136.

1.5.3   Epoxy-Resin Grout

Epoxy-resin grout shall be tested for conformance with ASTM C 881.

1.6   DELIVERY AND STORAGE OF MATERIALS

1.6.1   Cement

Cement may be furnished in bulk or in suitable bags used for packaging 
cements and shall be stored in a manner to prevent absorption of moisture.

1.6.2   Aggregates

Aggregates shall be handled and stored in a manner to avoid breakage, 
segregation, or contamination by foreign materials.

1.6.3   Epoxy-Resin Grout

Epoxy-resin grout shall be delivered to the site in such manner as to avoid 
damage or loss.  Storage areas shall be in a windowless and weatherproof, 
but ventilated, insulated noncombustible building, with provision nearby 
for conditioning the material to 70 degrees F to 85 degrees F for a period 
of 48 hours prior to use.  The ambient temperature in the storage area of 
the epoxy materials shall at no time be higher than 100 degrees F.

1.7   WEATHER LIMITATIONS

Concrete shall not be placed when weather conditions detrimentally affect 
the quality of the finished product.  No concrete shall be placed when the 
air temperature is below 40 degrees F in the shade.  When air temperature 
is likely to exceed 90 degrees F, the concrete shall have a temperature not 
exceeding 90 degrees F when deposited, and the surface of such placed 
concrete shall be kept damp with a water fog until the approved curing 
medium is applied.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Coarse Aggregate

2.1.1.1   Composition

Coarse aggregate shall consist of gravel, crushed gravel, crushed stone, or 
a combination thereof, or crushed blast-furnace slag.
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2.1.1.2   Quality

Aggregate as delivered to the mixers shall consist of clean, hard, 
unweathered, and uncoated particles.  Dust and other coatings shall be 
removed from the coarse aggregates by adequate washing.

2.1.1.3   Particle Shape

Particles of the coarse aggregate shall be generally spherical or cubical 
in shape.

2.1.1.4   Size and Grading

The maximum nominal size of the coarse aggregate shall be 1/2 inch.  The 
coarse aggregate shall be well graded within the limits specified, and when 
tested in accordance with ASTM C 136, shall conform to the following 
grading requirements as delivered to the batching hoppers:

         Sieve designation            Percentage by weight passing
          U.S. Standard                individual sieves No. 4 to
           square mesh                             1/2 inch
        ____________________         _________________________________

              3/4 inch                              100
              1/2 inch                           90-100
              3/8 inch                            40-70
              No. 4                                0-15
              No. 8                                 0-5

2.1.2   Fine Aggregate

2.1.2.1   Composition

Fine aggregate shall consist of either natural sand, manufactured sand, or 
a combination of natural and manufactured sand, and shall be composed of 
clean, hard, durable particles.

2.1.2.2   Particle Shape

Particles of the fine aggregate shall be generally spherical or cubical in 
shape.

2.1.2.3   Grading

Grading of the fine aggregate as delivered to the mixer shall conform to 
the following requirements when tested in accordance with ASTM C 136.

           Sieve designation
             U.S. Standard                 Percentage by weight,
              square mesh                        passing
          ____________________            ________________________

               3/8 inch                           100
               No. 4                           95-100
               No. 8                            80-90
               No. 16                           60-80
               No. 30                           30-60
               No. 50                           12-30
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           Sieve designation
             U.S. Standard                 Percentage by weight,
              square mesh                        passing
          ____________________            ________________________
               No. 100                           2-10

In addition, the fine aggregate, as delivered to the mixer, shall have a 
fineness modulus of not less than 2.40 nor more than 2.90, when calculated 
in accordance with COE CRD-C 104.

2.1.3   Air-Entraining Admixture

Air-entraining admixture shall conform to ASTM C 260.

2.1.4   Cement

Cement shall be portland cement conforming to ASTM C 150.

2.1.5   Curing Materials

2.1.5.1   Curing Compound

Membrane-forming curing compound shall be a pigmented type conforming to 
COE CRD-C 300.

2.1.6   Epoxy-Resin Grout

Epoxy-resin grout shall be a two-component material formulated to meet the 
requirements of ASTM C 881, Type I or II.  Type I material shall be used 
when pavement, materials, or atmospheric temperatures are 70 degrees F or 
above.  Type II material shall be used when pavement, materials, or 
atmospheric temperatures are below 70 degrees F.

2.1.7   Water

Water shall be clean, fresh, and free from injurious amounts of oil, acid, 
salt, alkali, organic matter, or other deleterious substances.  Water 
approved by Public Health authorities for domestic consumption may be 
accepted for use without being tested.  Water that is of questionable 
quality, in the opinion of the Contracting Officer, shall be tested in 
accordance with COE CRD-C 400.

PART 3   EXECUTION

3.1   CONDITIONING OF EXISTING PAVEMENT

3.1.1   Preparation of Existing Surfaces

In the area to be patched, the surface of the existing concrete shall be 
removed to a minimum depth of 2 inches and to such additional depth where 
necessary to expose a surface of sound, unweathered concrete that is 
uncontaminated by oils, greases, or deicing salts or solutions.  A vertical 
saw cut at least 2 inches deep shall be made a minimum of 1 inch outside of 
the area to be repaired.  The surface shall be thoroughly cleaned by 
sweeping and blowing with compressed air.  Prior to coating with the 
epoxy-resin grout, areas showing traces of oils or grease shall be cleaned 
by sandblasting.
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3.1.2   Preparation of Joints

Joint-sealing and expansion-joint materials shall be removed flush with the 
prepared surface, and, if on the pavement surface to be patched, shall be 
removed by sandblasting.  The use of solvents will not be permitted.  Care 
shall be used to prevent bonding of the adjacent concrete slabs at the 
location of the existing joints.  Maintenance of these existing joints 
shall be accomplished by the use of fiberboard or other approved inserts of 
appropriate dimensions.

3.1.3   Bonding Course

Prior to placing concrete, the previously prepared surfaces shall be washed 
with a high pressure water jet followed by an air jet to remove free water. 
 The clean surface shall then be coated with a 20 to 40 mil thick film of 
the epoxy-resin grout.  The epoxy-resin grout shall be placed in one 
application, just prior to concrete placement, with the use of mechanical 
combination, mixing and spraying equipment, or shall be applied in two 
coats with stiff brushes.  The first brush coat shall be scrubbed into the 
concrete surface, followed by an additional brush coat to obtain the 
required thickness.  When the brush method is used, the initial coat may be 
allowed to dry; however, the final coat shall be applied just prior to 
placement of the concrete.

3.1.3.1   Mixing Epoxy-Resin Grout Components

Epoxy-resin grout components shall be mixed in the proportions recommended 
by the manufacturer.  The components shall be conditioned to 70 degrees F 
to 85 degrees F for 48 hours prior to mixing.  The two epoxy components 
shall be mixed with a power-driven, explosion-proof stirring device in a 
metal or polyethylene container having a hemispherical bottom.  The 
polysulfide-curing-agent component shall be added gradually to the 
epoxy-resin component with constant stirring until a uniform mixture is 
obtained.  The rate of stirring shall be such that the entrained air is a 
minimum.

3.1.3.2   Tools and Equipment

Tools and equipment used further in the work shall be thoroughly cleaned 
before the epoxy-resin grout sets.

3.1.3.3   Health and Safety Precautions

The following health and safety precautions shall be followed:

a.  Full face shields shall be provided for all mixing and blending 
operations and for placing operations as required.

b.  Protective coveralls and neoprene-coated gloves shall be provided 
for all workmen engaged in the operations.

c.  Protective creams of a suitable nature for the operation shall be 
supplied.

d.  Adequate fire protection shall be maintained at all mixing and 
placing operations.

e.  Smoking or the use of spark- or flame-producing devices shall be 
prohibited within 50 feet of mixing and placing operations.
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f.  The mixing, placing, or storage of epoxy-resin grout or solvent 
shall be prohibited within 50 feet of any vehicle, equipment, 
aircraft, or machinery that could be damaged from fire or could 
ignite vapors from the material.

3.2   BATCHING, MIXING AND PROPORTIONING

3.2.1   Equipment

The Contractor shall provide adequate facilities for the accurate 
measurement and control of each of the materials entering the concrete.  
The Contracting Officer shall have free access to the batching and mixing 
plant at all times.  Mixing equipment shall be capable of combining the 
aggregate, cement, admixture, and water into a uniform mixture and 
discharging this mixture without segregation.

3.2.2   Conveying

Concrete shall be conveyed from mixer to repair area as rapidly as 
practicable by methods that will prevent segregation or loss of ingredients.

3.2.3   Facilities for Sampling

Suitable facilities shall be provided for readily obtaining representatives 
samples of aggregate and concrete for uniformity test purposes.  Necessary 
platforms, tools, and equipment for obtaining samples shall be furnished by 
the Contractor.

3.2.4   Mix Proportions

The proportions of materials entering into the concrete mixtures shall be 
in accordance with the approved job-mix formula.  The proportions shall be 
changed whenever necessary to maintain the workability, strength, and 
standard of quality required, and to meet the varying conditions 
encountered during the construction.  However, no changes will be made 
without prior approval.

3.2.5   Measurement

Equipment necessary to measure and control the amount of each material in 
each batch of concrete shall be provided.  Bulk cement shall be weighed, 
but cement in unopened bags as packed by the manufacturer may be used 
without weighing.  If bagged cement is used, batches shall be proportioned 
so that fractional bags will not be required.  One bag of portland cement 
will be considered as weighing 94 pounds.Mixing water and air-entraining 
admixtures may be measured by volume or by weight.  One gallon of water 
will be considered as weighing 8.33 pounds.

3.2.6   Workability

The slump of the concrete shall be maintained at the lowest practicable 
value, not exceeding 2 inches when tested in accordance with ASTM C 143.

3.3   PLACING

Concrete shall be placed within 45 minutes from the time all ingredients 
are charged into the mixing drum, before the concrete has obtained its 
initial set, and while the epoxy-resin bonding course is tacky.  The 
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temperature of the concrete, as deposited in the form, shall be not less 
than 40 degrees F nor more than 90 degrees F.  Concrete shall be deposited 
in such manner as to require a minimum of rehandling, and placement shall 
be in such manner as to require a minimum of rehandling and in such a 
manner as to least disturb the epoxy-resin grout.  The placing of concrete 
shall be rapid and continuous for each area.  Workmen shall not walk on the 
bonding-course surface or in the concrete during placing and finishing 
operations.  The concrete shall be thoroughly consolidated by tamping or by 
means of suitable vibrating equipment.

3.4   FIELD TEST SPECIMENS

3.4.1   General

Concrete samples shall be furnished by the Contractor, and shall be taken 
in the field and tested to determine the slump, air content, and strength 
of the concrete.  Test beams shall be made for determining conformance with 
the strength requirements of these specifications and, when required, for 
determining the time at which pavements may be placed in service.  The air 
content shall be determined in conformance with ASTM C 173.  Test beams 
shall be molded and cured in conformance with ASTM C 31 and as specified 
below.  The Contractor shall furnish all materials, labor, and facilities 
required for molding, curing, and protecting test beams at the site and 
under the supervision of the Contracting Officer.  Curing facilities for 
test beams shall include furnishing and operating water tanks equipped with 
temperature-control devices that will automatically maintain the 
temperature of the water at 73 degrees F plus or minus 5 degrees F.  The 
Contractor shall also furnish and maintain at the site, boxes or other 
facilities suitable for storing the specimens while in the mold at a 
temperature of 73 degrees F plus or minus 10 degrees F.  Tests of the fresh 
concrete and of the hardened concrete beams shall be made by and at the 
expense of the Contractor.

3.4.2   Specimens for Strength Tests

Flexural test beams shall be made each shift that concrete is placed.  Each 
group of test beams shall be molded from the same batch of concrete, and 
shall consist of a sufficient number of specimens to provide two 
flexural-strength tests at each test age.  One group of specimens shall be 
made during the first half of each shift, and the other during the last 
portion of the shift.  However, at the start of paving operations and each 
time the aggregate source, aggregate characteristics, or mix design is 
changed, one additional set of test beams shall be made.

3.5   FINISHING

Finishing operations shall be started immediately after placement of the 
concrete.  The finished surfaces of patched areas shall have a surface 
texture approximating that of the adjacent undisturbed pavements.

3.6   CURING

3.6.1   General

Concrete shall be cured by protection against loss of moisture and rapid 
temperature changes for a period of not less than 7 days from the beginning 
of the curing operation.  Unhardened concrete shall be protected from rain 
and flowing water.  The Contractor shall have all equipment needed for 
adequate curing and protection of the concrete on hand and ready to install 
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before actual concrete placement begins.  Failure to comply with curing 
requirements shall be cause for immediate suspension of concreting 
operations.

3.6.2   [Enter Appropriate Subpart Title Here]
3.6.2.1   Membrane-Forming Curing Compound

Membrane-forming curing compound shall be applied immediately to exposed 
concrete surfaces after removing burlap coverings.  The curing compound 
shall be applied with an overlapping coverage that will give a two-coat 
application at a coverage of not more than 200 square feet per gallon for 
both coats.  When application is made by hand-operated sprayers, the second 
coat shall be applied in a direction approximately at right angles to the 
first coat.  Concrete shall be properly cured at joints, but no curing 
compound shall enter joints that are to be sealed with joint-sealing 
compounds.  The compound shall form a uniform, continuous, cohesive film 
that will not check, crack, or peel, and that will be free from pinholes 
and other imperfections.  Concrete surfaces that are subjected to heavy 
rainfall within 3 hours after the curing compound has been applied shall be 
resprayed at the coverage specified above and at no additional cost to the 
Government.  Areas covered with curing compound that are damaged by 
pedestrian and vehicular traffic or by subsequent construction operations 
within the specified curing period shall be resprayed at no additional cost 
to the Government.

3.7   FINISH TOLERANCE

The finished surfaces of patched areas shall meet the grade of the 
adjoining pavements and shall not deviate more than 1/8 inch from a true 
plan surface within the patched area.

3.8   PAVEMENT PROTECTION

The Contractor shall protect the patched areas against damage prior to 
final acceptance of the work by the Government.  Traffic shall be excluded 
from the patched areas by erecting and maintaining barricades and signs 
until the completion of the curing period of the concrete.

3.9   JOINTS

Joints shall conform in detail and be in alignment with the existing 
joints.  

        -- End of Section --
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SECTION 03150A

EXPANSION JOINTS AND CONTRACTION JOINTS

PART 1   GENERAL

1.1   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330, SUBMITTAL PROCEDURES:

SD-03 Product Data

Preformed Expansion Joint Filler; G, AOF
Sealant; G, AOF

  Manufacturer's literature, including safety data sheets, for 
preformed fillers and the lubricants used in their installation; 
and primers (when required by sealant manufacturer).

SD-07 Certificates

Preformed Expansion Joint Filler; G, AOF
Sealant; G, AOF

  Certificates of compliance stating that the joint filler and 
sealant materials conform to the requirements specified.

1.2   DELIVERY AND STORAGE

Material delivered and placed in storage shall be stored off the ground and 
protected from moisture, dirt, and other contaminants.  Sealants shall be 
delivered in the manufacturer's original unopened containers.  Sealants 
whose shelf life has expired shall be removed from the site.

PART 2   PRODUCTS

2.1   CONTRACTION JOINT STRIPS

Contraction joint strips shall be 1/8 inch thick tempered hardboard 
conforming to AHA A135.4, Class 1.  In lieu of hardboard strips, rigid 
polyvinylchloride (PVC) or high impact polystyrene (HIPS) insert strips 
specifically designed to induce controlled cracking in slabs on grade may 
be used.  Such insert strips shall have removable top section.

2.2   PREFORMED EXPANSION JOINT FILLER

Expansion joint filler shall be preformed material conforming to ASTM D 1751
or ASTM D 1752.  Unless otherwise indicated, filler material shall be  3/8 
inch thick and of a width applicable for the joint formed.  Backer 
material, when required, shall conform to ASTM D 5249.
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2.3   SEALANT

Joint sealant shall conform to the following:

2.3.1   Preformed Polychloroprene Elastomeric Type

ASTM D 2628.

PART 3   EXECUTION

3.1   JOINTS

Joints shall be installed at locations indicated and as authorized.

3.1.1   Contraction Joints

Contraction joints may be constructed by inserting tempered hardboard 
strips or rigid PVC or HIPS insert strips into the plastic concrete using a 
steel parting bar, when necessary, or by cutting the concrete with a saw 
after concrete has set.  Joints shall be approximately 1/8 inch wide and 
shall extend into the slab one-fourth the slab thickness, minimum, but not 
less than 1 inch.

3.1.1.1   Joint Strips

Strips shall be of the required dimensions and as long as practicable.  
After the first floating, the concrete shall be grooved with a tool at the 
joint locations.  The strips shall be inserted in the groove and depressed 
until the top edge of the vertical surface is flush with the surface of the 
slab.  The slab shall be floated and finished as specified.  Working of the 
concrete adjacent to the joint shall be the minimum necessary to fill voids 
and consolidate the concrete.  Where indicated, the top portion of the 
strip shall be sawed out after the curing period to form a recess for 
sealer.  The removable section of PVC or HIPS strips shall be discarded and 
the insert left in place.  True alignment of the strips shall be maintained 
during insertion.

3.1.1.2   Sawed Joints

Joint sawing shall be early enough to prevent uncontrolled cracking in the 
slab, but late enough that this can be accomplished without appreciable 
spalling.  Concrete sawing machines shall be adequate in number and power, 
and with sufficient replacement blades to complete the sawing at the 
required rate.  Joints shall be cut to true alignment and shall be cut in 
sequence of concrete placement.  Sludge and cutting debris shall be removed.

3.1.2   Expansion Joints

Preformed expansion joint filler shall be used in expansion and isolation 
joints in slabs around columns and between slabs on grade and vertical 
surfaces where indicated.  The filler shall extend the full slab depth, 
unless otherwise indicated.  The edges of the joint shall be neatly 
finished with an edging tool of  1/8 inch radius, except where a resilient 
floor surface will be applied.  Where the joint is to receive a sealant, 
the filler strips shall be installed at the proper level below the finished 
floor with a slightly tapered, dressed and oiled wood strip temporarily 
secured to the top to form a recess to the size shown on the drawings.  The 
wood strip shall be removed after the concrete has set.  Contractor may opt 
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to use a removable expansion filler cap designed and fabricated for this 
purpose in lieu of the wood strip.  The groove shall be thoroughly cleaned 
of laitance, curing compound, foreign materials, protrusions of hardened 
concrete, and any dust which shall be blown out of the groove with oil-free 
compressed air.

3.1.3   Joint Sealant

Sawed contraction joints and expansion joints in slabs shall be filled with 
joint sealant, unless otherwise shown.  Joint surfaces shall be clean, dry, 
and free of oil or other foreign material which would adversely affect the 
bond between sealant and concrete.  Joint sealant shall be applied as 
recommended by the manufacturer of the sealant.

3.2   CONSTRUCTION JOINTS

Construction joints are specified in Section 03307a, CAST-IN-PLACE 
STRUCTURAL CONCRETE except that construction joints coinciding with 
expansion and contraction joints shall be treated as expansion or 
contraction joints as applicable.

    -- End of Section --
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SECTION 03200A

CONCRETE REINFORCEMENT

PART 1   GENERAL
 
1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

ACI INTERNATIONAL (ACI)

ACI 318/318R (1995) Building Code Requirements for 
Structural Concrete and Commentary

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 53 (1999) Pipe, Steel, Black and Hot-Dipped, 
Zinc-Coated, Welded and Seamless

ASTM A 82 (1997a) Steel Wire, Plain, for Concrete 
Reinforcement

ASTM A 184 (1996) Fabricated Deformed Steel Bar Mats 
for Concrete Reinforcement

ASTM A 496 (1997) Steel Wire, Deformed, for Concrete 
Reinforcement

ASTM A 497 (1997) Steel Welded Wire Fabric, Deformed, 
for Concrete Reinforcement

ASTM A 615 (1996a) Deformed and Plain Billet-Steel 
Bars for Concrete Reinforcement

ASTM A 675 (1990a; R 1995e1) Steel Bars, Carbon, 
Hot-Wrought, Special Quality, Mechanical 
Properties

ASTM A 706 (1998) Low-Alloy Steel Deformed and Plain 
Bars for Concrete Reinforcement

ASTM A 767 (1997) Zinc-Coated (Galvanized) Steel Bars 
in Concrete Reinforcement

ASTM A 775 (1997e1) Epoxy-Coated Reinforcement Steel 
Bars

ASTM A 884 (1996ae1) Epoxy-Coated Steel Wire and 
Welded Wire Fabric for Reinforcement
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AMERICAN WELDING SOCIETY (AWS)

AWS D1.4 (1998) Structural Welding Code - 
Reinforcing Steel

CONCRETE REINFORCING STEEL INSTITUTE (CRSI)

CRSI MSP-1 (1996) Manual of Standard Practice

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330, SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Reinforcement; G, AOF

  Detail drawings showing reinforcing steel placement, schedules, 
sizes, grades, and splicing and bending details.  Drawings shall 
show support details including types, sizes and spacing.

SD-03 Product Data

Welding; G, AOF

  A list of qualified welders names.

SD-07 Certificates

Reinforcing Steel; G, AOF

  Certified copies of mill reports attesting that the reinforcing 
steel furnished contains no less than 25 percent recycled scrap 
steel and meets the requirements specified herein, prior to the 
installation of reinforcing steel.

1.3   WELDING

Welders shall be qualified in accordance with AWS D1.4.  Qualification test 
shall be performed at the worksite and the Contractor shall notify the 
Contracting Officer 24 hours prior to conducting tests.  Special welding 
procedures and welders qualified by others may be accepted as permitted by 
AWS D1.4.

1.4   DELIVERY AND STORAGE

Reinforcement and accessories shall be stored off the ground on platforms, 
skids, or other supports.

PART 2   PRODUCTS

2.1   DOWELS

Dowels shall conform to ASTM A 675, Grade 80.  Steel pipe conforming to 
ASTM A 53, Schedule 80, may be used as dowels provided the ends are closed 
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with metal or plastic inserts or with mortar.

2.2   FABRICATED BAR MATS

Fabricated bar mats shall conform to ASTM A 184.

2.3   REINFORCING STEEL

Reinforcing steel shall be deformed bars conforming to ASTM A 615 or ASTM A 
706, grades and sizes as indicated.  Cold drawn wire used for spiral 
reinforcement shall conform to ASTM A 82.  In highly corrosive environments 
or when directed by the Contracting Officer, reinforcing steel shall 
conform to ASTM A 767 or ASTM A 775 as appropriate.

2.4   WELDED WIRE FABRIC

Welded wire fabric shall conform to ASTM A 496 OR ASTM A 497.  When 
directed by the Contracting Officer for special applications, welded wire 
fabric shall conform to ASTM A 884.

2.5   WIRE TIES

Wire ties shall be 16 gauge or heavier black annealed steel wire.

2.6   SUPPORTS

Bar supports for formed surfaces shall be designed and fabricated in 
accordance with CRSI MSP-1 and shall be steel or precast concrete blocks.  
Precast concrete blocks shall have wire ties and shall be not less than  4 
inches square when supporting reinforcement on ground.  Precast concrete 
block shall have compressive strength equal to that of the surrounding 
concrete.  Where concrete formed surfaces will be exposed to weather or 
where surfaces are to be painted, steel supports within  1/2 inch of 
concrete surface shall be galvanized, plastic protected or of stainless 
steel.  Concrete supports used in concrete exposed to view shall have the 
same color and texture as the finish surface.  For slabs on grade, supports 
shall be precast concrete blocks, plastic coated steel fabricated with 
bearing plates, or specifically designed wire-fabric supports fabricated of 
plastic.

PART 3   EXECUTION
 
3.1   REINFORCEMENT

Reinforcement shall be fabricated to shapes and dimensions shown and shall 
conform to the requirements of  ACI 318/318R.   Reinforcement shall be cold 
bent unless otherwise authorized.  Bending may be accomplished in the field 
or at the mill.  Bars shall not be bent after embedment in concrete.  
Safety caps shall be placed on all exposed ends of vertical concrete 
reinforcement bars that pose a danger to life safety.   Wire tie ends shall 
face away from the forms.

3.1.1   Placement

Reinforcement shall be free from loose rust and scale, dirt, oil, or other 
deleterious coating that could reduce bond with the concrete.   
Reinforcement shall be placed in accordance with  ACI 318/318R at locations 
shown plus or minus one bar diameter.   Reinforcement shall not be 
continuous through expansion joints and shall be as indicated through 
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construction or contraction joints.  Concrete coverage shall be as 
indicated or as required by  ACI 318/318R.  If bars are moved more than one 
bar diameter to avoid interference with other reinforcement, conduits or 
embedded items, the resulting arrangement of bars, including additional 
bars required to meet structural requirements, shall be approved before 
concrete is placed.

3.1.2   Splicing

Splices of reinforcement shall conform to  ACI 318/318R and shall be made 
only as required or indicated.  Splicing shall be by lapping or by 
mechanical or welded butt connection; except that lap splices shall not be 
used for bars larger than No. 11 unless otherwise indicated.  Welding shall 
conform to AWS D1.4.  Welded butt splices shall be full penetration butt 
welds.  Lapped bars shall be placed in contact and securely tied or spaced 
transversely apart to permit the embedment of the entire surface of each 
bar in concrete.  Lapped bars shall not be spaced farther apart than 
one-fifth the required length of lap or  6 inches. Mechanical butt splices 
shall be in accordance with the recommendation of the manufacturer of the 
mechanical splicing device.  Butt splices shall develop 125 percent of the 
specified minimum yield tensile strength of the spliced bars or of the 
smaller bar in transition splices.  Bars shall be flame dried before butt 
splicing.   Adequate jigs and clamps or other devices shall be provided to 
support, align, and hold the longitudinal centerline of the bars to be butt 
spliced in a straight line.

3.2   WELDED-WIRE FABRIC PLACEMENT

Welded-wire fabric shall be placed in slabs as indicated.  Fabric placed in 
slabs on grade shall be continuous between expansion, construction, and 
contraction joints.  Fabric placement at joints shall be as indicated.
Lap splices shall be made in such a way that the overlapped area equals the 
distance between the outermost crosswires plus  2 inches. Laps shall be 
staggered to avoid continuous laps in either direction.   Fabric shall be 
wired or clipped together at laps at intervals not to exceed  4 feet.  
Fabric shall be positioned by the use of supports.

3.3   DOWEL INSTALLATION

Dowels shall be installed in slabs on grade at locations indicated and at 
right angles to joint being doweled.  Dowels shall be accurately positioned 
and aligned parallel to the finished concrete surface before concrete 
placement.  Dowels shall be rigidly supported during concrete placement.  
One end of dowels shall be coated with a bond breaker.

    -- End of Section --
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SECTION 03307A

CONCRETE FOR MINOR STRUCTURES

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to in the text by basic 
designation only.

ACI INTERNATIONAL (ACI)

ACI 308 (1992; R 1997) Standard Practice for 
Curing Concrete

ACI 318/318R (1999) Building Code Requirements for 
Structural Concrete and Commentary

ACI 347R (1994; R 1999) Guide to Formwork for 
Concrete

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 185 (1997) Steel Welded Wire Fabric, Plain, 
for Concrete Reinforcement

ASTM A 615 (2000) Deformed and Plain Billet-Steel 
Bars for Concrete Reinforcement

ASTM C 143 (2000) Slump of Hydraulic Cement Concrete

ASTM C 150 (1999a) Portland Cement

ASTM C 171 (1997a) Sheet Materials for Curing Concrete

ASTM C 172 (1999) Sampling Freshly Mixed Concrete

ASTM C 231 (1997el) Air Content of Freshly Mixed 
Concrete by the Pressure Method

ASTM C 260 (2000) Air-Entraining Admixtures for 
Concrete

ASTM C 309 (1998a) Liquid Membrane-Forming Compounds 
for Curing Concrete

ASTM C 31 (2000e1) Making and Curing Concrete Test 
Specimens in the Field

ASTM C 494 (1999ae1) Chemical Admixtures for Concrete

ASTM C 685 (2000) Concrete Made by Volumetric 
Batching and Continuous Mixing
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ASTM C 94 (2000e2) Ready-Mixed Concrete

ASTM D 75 (1987; R 1997) Sampling Aggregates

ASTM D 98 (1998) Calcium Chloride

U.S. ARMY CORPS OF ENGINEERS (USACE)

COE CRD-C 400 (1963) Requirements for Water for Use in 
Mixing or Curing Concrete

STATE OF MICHIGAN, DEPARTMENT OF TRANSPORTATION (MDOT

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are for information only.  When 
used, a designation following the "G" designation identifies the office 
that will review the submittal for the Government.  The following shall be 
submitted in accordance with Section 01330, SUBMITTAL PROCEDURES:

SD-03 Product Data

Air-Entraining Admixture; G, AOF 
Accelerating Admixture; G, AOF
Water-Reducing or Retarding Admixture; G, AOF
Curing Materials; G, AOF
Reinforcing Steel; G, AOF

  Manufacturer's literature is available from suppliers which 
demonstrates compliance with applicable specifications for the 
above materials.

Batching and Mixing Equipment; G, AOF

  Batching and mixing equipment will be accepted on the basis of 
manufacturer's data which demonstrates compliance with the 
applicable specifications.

Conveying and Placing Concrete; G, AOF

  The methods and equipment for transporting, handling, 
depositing, and consolidating the concrete shall be submitted 
prior to the first concrete placement.

Formwork; G, AOF

  Formwork design shall be submitted prior to the first concrete 
placement.

SD-06 Test Reports

Aggregates; G, AOF

  Aggregates will be accepted on the basis of certificates of 
compliance and test reports that show the material(s) meets the 
quality and grading requirements of the specifications under which 
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it is furnished.

Concrete Mixture Proportions; G, AOF

  Ten days prior to placement of concrete, the contractor shall 
submit the mixture proportions that will produce concrete of the 
quality required.  Applicable test reports shall be submitted to 
verify that the concrete mixture proportions selected will produce 
concrete of the quality specified.

SD-07 Certificates

Cementitious Materials; G, AOF

  Certificates of compliance attesting that the concrete materials 
meet the requirements of the specifications shall be submitted in 
accordance with the Special Clause "CERTIFICATES OF COMPLIANCE".  
Cementitious material will be accepted on the basis of a 
manufacturer's certificate of compliance, accompanied by mill test 
reports that the material(s) meet the requirements of the 
specification under which it is furnished.

Aggregates; G, AOF

  Aggregates will be accepted on the basis of certificates of 
compliance and tests reports that show the material(s) meet the 
quality and grading requirements of the specifications under which 
it is furnished.

1.3   DESIGN AND PERFORMANCE REQUIREMENTS

The Government will maintain the option to sample and test  aggregates and 
concrete to determine compliance with the specifications.  The Contractor 
shall provide facilities and labor as may be necessary to assist the 
Government in procurement of representative test samples.  Samples of 
aggregates will be obtained at the point of batching in accordance with 
ASTM D 75.  Concrete will be sampled in accordance with ASTM C 172.  Slump 
and air content will be determined in accordance with ASTM C 143 and ASTM C 
231, respectively, when cylinders are molded.  Compression test specimens 
will be made, cured, and transported in accordance with ASTM C 31.  
Compression test specimens will be tested in accordance with ASTM C 39.  
Samples for strength tests will be taken not less than once each shift in 
which concrete is produced .  A minimum of three specimens will be made 
from each sample; two will be tested at 28 days for acceptance, and one 
will be tested at 7 days for information.

1.3   Strength

Acceptance test results will be the average strengths of two specimens 
tested at 28 days. The strength of the concrete will be considered 
satisfactory so long as the average of three consecutive acceptance test 
results equal or exceed the specified compressive strength, f'c, and no 
individual acceptance test result falls below f'c by more than 500 psi.

1.4   Construction Tolerances

A Class "C" finish shall apply to all surfaces except those specified to 
receive a Class "D" finish. A Class "D" finish shall apply to all surfaces 
which will be permanently concealed after construction. The surface 
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requirements for the classes of finish required shall be as specified in 
ACI 347R.

1.3.3   Concrete Mixture Proportions

Concrete mixture proportions shall be the responsibility of the Contractor. 
Mixture proportions shall include the dry weights of cementitious 
material(s); the nominal maximum size of the coarse aggregate; the specific 
gravities, absorptions, and saturated surface-dry weights of fine and 
coarse aggregates; the quantities, types, and names of admixtures; and 
quantity of water per cubic yard of concrete.  All materials included in 
the mixture proportions shall be of the same type and from the same source 
as will be used on the project. Specified compressive strength f'c shall be 
4000 psi at 28 days. The maximum nominal size coarse aggregate shall be 3/4 
inch, in accordance with ACI 318/318R. The air content shall be between 4.5 
and 7.5 percent. The slump shall be between 2 and 5 inches. The maximum 
water cement ratio shall be 0.50.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Cementitious Materials

Cementitious materials shall conform to the appropriate specifications 
listed:

2.1.1.1   Portland Cement

ASTM C 150, Type I, IA, III,or IIIA.

2.1.2   Aggregates

Aggregates shall meet the quality and grading requirements of .

2.1.3   Admixtures

Admixtures to be used, when required or approved, shall comply with the 
appropriate specification listed.  Chemical admixtures that have been in 
storage at the project site for longer than 6 months or that have been 
subjected to freezing shall be retested at the expense of the contractor at 
the request of the Contracting Officer and shall be rejected if test 
results are not satisfactory.

2.1.3.1   Air-Entraining Admixture

Air-entraining admixture shall meet the requirements of ASTM C 260.

2.1.3.2   Accelerating Admixture

Calcium chloride shall meet the requirements of ASTM D 98.  Other 
accelerators shall meet the requirements of ASTM C 494, Type C or E.

2.1.3.3   Water-Reducing or Retarding Admixture

Water-reducing or retarding admixture shall meet the requirements of ASTM C 
494, Type A, B, or D. High-range water reducing admixture Type F or G may 
be used only when approved, approval being contingent upon particular 
placement requirements as described in the Contractor's Quality Control 
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Plan.

2.1.4   Water

Water for mixing and curing shall be fresh, clean, potable, and free from 
injurious amounts of oil, acid, salt, or alkali, except that unpotable 
water may be used if it meets the requirements of COE CRD-C 400.

2.1.5   Reinforcing Steel

Reinforcing steel bar shall conform to the requirements of ASTM A 615, 
Grade 60.  Welded steel wire fabric shall conform to the requirements of 
ASTM A 185.  Details of reinforcement not shown shall be in accordance with 
ACI 318/318R, Chapters 7 and 12.

2.1.6   Formwork

The design and engineering of the formwork as well as its construction, 
shall be the responsibility of the Contractor.

2.1.5   Curing Materials

Curing materials shall conform to the following requirements.

2.1.5.1   Membrane-Forming Curing Compound

ASTM C 309, Type 2, Class A.

PART 3   EXECUTION

3.1   PREPARATION

3.1.1   General

Construction joints shall be prepared to expose coarse aggregate, and the 
surface shall be clean, damp, and free of laitance.  Ramps and walkways, as 
necessary, shall be constructed to allow safe and expeditious access for 
concrete and workmen.  Snow, ice, standing or flowing water, loose 
particles, debris, and foreign matter shall have been removed.  Earth 
foundations shall be satisfactorily compacted.  Spare vibrators shall be 
available.  The entire preparation shall be accepted by the Government 
prior to placing.

3.1.2   Embedded Items

Reinforcement shall be secured in place; joints, anchors, and other 
embedded items shall have been positioned.  Internal ties shall be arranged 
so that when the forms are removed the metal part of the tie will be not 
less than 2 inches from concrete surfaces permanently exposed to view or 
exposed to water on the finished structures.  Embedded items shall be free 
of oil and other foreign matters such as loose coatings or rust, paint, and 
scale.  The embedding of wood in concrete will be permitted only when 
specifically authorized or directed.  All equipment needed to place, 
consolidate, protect, and cure the concrete shall be at the placement site 
and in good operating condition.

3.1.3   Formwork Installation

Forms shall be properly aligned, adequately supported, and mortar-tight.  
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The form surfaces shall be smooth and free from irregularities, dents, 
sags, or holes when used for permanently exposed faces.  All exposed joints 
and edges shall be chamfered, unless otherwise indicated.

3.1.4   Production of Concrete

3.1.3   Ready-Mixed Concrete

Ready-mixed concrete shall conform to ASTM C 94 except as otherwise 
specified.

3.1.4   Concrete Made by Volumetric Batching and Continuous Mixing

Concrete made by volumetric batching and continuous mixing shall conform to 
ASTM C 685.

3.1.4.3   Batching and Mixing Equipment

The contractor shall have the option of using an on-site batching and 
mixing facility.  The facility shall provide sufficient batching and mixing 
equipment capacity to prevent cold joints.  The method of measuring 
materials, batching operation, and mixer shall be submitted for review.  

3.2   CONVEYING AND PLACING CONCRETE

Conveying and placing concrete shall conform to the following requirements.

3.2.1   General

Concrete placement shall not be permitted when weather conditions prevent 
proper placement and consolidation without approval.  When concrete is 
mixed and/or transported by a truck mixer, the concrete shall be delivered 
to the site of the work and discharge shall be completed within 1-1/2 hours 
or 45 minutes when the placing temperature is 85 degrees F or greater 
unless a retarding admixture is used.  Concrete shall be conveyed from the 
mixer to the forms as rapidly as practicable by methods which prevent 
segregation or loss of ingredients.  Concrete shall be in place and 
consolidated within 15 minutes after discharge from the mixer.  Concrete 
shall be deposited as close as possible to its final position in the forms 
and be so regulated that it may be effectively consolidated in horizontal 
layers 18 inches or less in thickness with a minimum of lateral movement.  
The placement shall be carried on at such a rate that the formation of cold 
joints will be prevented.

3.2.2   Consolidation

Each layer of concrete shall be consolidated by rodding, spading, or 
internal vibrating equipment.  Internal vibration shall be systematically 
accomplished by inserting the vibrator through the fresh concrete in the 
layer below at a uniform spacing over the entire area of placement.  The 
distance between insertions shall be approximately 1.5 times the radius of 
action of the vibrator and overlay the adjacent, just-vibrated area by a 
few inches. The vibrator shall penetrate rapidly to the bottom of the layer 
and at least 6 inches into the layer below, if such a layer exists.  It 
shall be held stationary until the concrete is consolidated and then 
withdrawn slowly at the rate of about 3 inches per second.

3.2.3   Cold-Weather Requirements
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No concrete placement shall be made when the ambient temperature is below 
35 degrees F or if the ambient temperature is below 40 degrees F and 
falling. Suitable covering and other means as approved shall be provided 
for maintaining the concrete at a temperature of at least 50 degrees F for 
not less than 72 hours after placing and at a temperature above freezing 
for the remainder of the curing period. Salt, chemicals, or other foreign 
materials shall not be mixed with the concrete to prevent freezing. Any 
concrete damaged by freezing shall be removed and replaced at the expense 
of the contractor.

3.2.4   Hot-Weather Requirements

When the rate of evaporation of surface moisture, as determined by use of 
Figure 1 of ACI 308, is expected to exceed 0.2 pound per square foot per 
hour, provisions for windbreaks, shading, fog spraying, or covering with a 
light-colored material shall be made in advance of placement, and such 
protective measures shall be taken as quickly as finishing operations will 
allow.

3.3   FORM REMOVAL

Forms shall not be removed before the expiration of 24 hours after concrete 
placement except where otherwise specifically authorized.  Supporting forms 
and shoring shall not be removed until the concrete has cured for at least 
5 days. When conditions on the work are such as to justify the requirement, 
forms will be required to remain in place for longer periods.

3.4   FINISHING

3.4.1   General

No finishing or repair will be done when either the concrete or the ambient 
temperature is below 50 degrees F.

3.4.2   Finishing Formed Surfaces

All fins and loose materials shall be removed, and surface defects 
including tie holes shall be filled.  All honeycomb areas and other defects 
shall be repaired. All unsound concrete shall be removed from areas to be 
repaired. Surface defects greater than 1/2 inch in diameter and holes left 
by removal of tie rods in all surfaces not to receive additional concrete 
shall be reamed or chipped and filled with dry-pack mortar. The prepared 
area shall be brush-coated with an approved epoxy resin or latex bonding 
compound or with a neat cement grout after dampening and filled with mortar 
or concrete. The cement used in mortar or concrete for repairs to all 
surfaces permanently exposed to view shall be a blend of portland cement 
and white cement so that the final color when cured will be the same as 
adjacent concrete.

3.4.3   Finishing Unformed Surfaces

All unformed surfaces that are not to be covered by additional concrete or 
backfill shall be float finished to elevations shown, unless otherwise 
specified. Surfaces to receive additional concrete or backfill shall be 
brought to the elevations shown and left as a true and regular surface.  
Exterior surfaces shall be sloped for drainage unless otherwise shown.  
Joints shall be carefully made with a jointing tool. Unformed surfaces 
shall be finished to a tolerance of 3/8 inch for a float finish and 5/16 
inch for a trowel finish as determined by a 10 foot straightedge placed on 
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surfaces shown on the plans to be level or having a constant slope.  
Finishing shall not be performed while there is excess moisture or bleeding 
water on the surface. No water or cement shall be added to the surface 
during finishing.

3.4.3.1   Float Finish

Surfaces to be float finished shall be screeded and darbied or bullfloated 
to eliminate the ridges and to fill in the voids left by the screed.  In 
addition, the darby or bullfloat shall fill all surface voids and only 
slightly embed the coarse aggregate below the surface of the fresh 
concrete. When the water sheen disappears and the concrete will support a 
person's weight without deep imprint, floating should be completed.  
Floating should embed large aggregates just beneath the surface, remove 
slight imperfections, humps, and voids to produce a plane surface, compact 
the concrete, and consolidate mortar at the surface.

3.4.3.1   Broom Finish

The concrete shall be screeded and floated to required finish plane with no 
coarse aggregate visible.  After surface moisture disappears, the surface 
shall be broomed or brushed with a broom or fiber bristle brush in a 
direction transverse to that of the main traffic or as directed.

3.4.3.2   Expansion and Contraction Joints

Expansion and contraction joints shall be made in accordance with MDOT 
English Standard Plans or as otherwise specified.

3.5   CURING AND PROTECTION

Beginning immediately after placement and continuing for at least 7 days,  
all concrete shall be cured and protected from premature drying, extremes 
in temperature, rapid temperature change, freezing, mechanical damage, and 
exposure to rain or flowing water. All materials and equipment needed for 
adequate curing and protection shall be available and at the site of the 
placement prior to the start of concrete placement. Preservation of 
moisture for concrete surfaces not in contact with forms shall be 
accomplished by one of the following methods:

a.  Continuous sprinkling or ponding.

b.  Application of absorptive mats or fabrics kept continuously wet.

c.  Application of sand kept continuously wet.

d.  Application of impervious sheet material conforming to ASTM C 171.

e.  Application of membrane-forming curing compound conforming to ASTM 
C 309, Type 1-D, on surfaces permanently exposed to view and Type 2 on 
other surfaces shall be accomplished in accordance with manufacturer's 
instructions.

The preservation of moisture for concrete surfaces placed against wooden 
forms shall be accomplished by keeping the forms continuously wet for 7 
days. If forms are removed prior to end of the required curing period, 
other curing methods shall be used for the balance of the curing period.  
During the period of protection removal, the temperature of the air in 
contact with the concrete shall not be allowed to drop more than 25 degrees 
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F within a 24 hour period.

3.6   TESTS AND INSPECTIONS

3.6.1   General

The individuals who sample and test concrete as required in this 
specification shall have demonstrated a knowledge and ability to perform 
the necessary test procedures equivalent to the ACI minimum guidelines for 
certification of Concrete Field Testing Technicians, Grade I.

3.6.2   Inspection Details and Frequency of Testing

3.6.2.1   Preparations for Placing

Foundation or construction joints, forms, and embedded items shall be 
inspected in sufficient time prior to each concrete placement by the 
Contractor to certify that it is ready to receive concrete.

3.6.2.2   Air Content

Air content shall be checked at least twice during each shift that concrete 
is placed for each class of concrete required unless directed otherwise by 
the Engineer.  Samples shall be obtained in accordance with ASTM C 172 and 
tested in accordance with ASTM C 231.

3.6.2.3   Slump

Slump shall be checked twice during each shift that concrete is produced 
for each class of concrete required unless directed otherwise by the 
Engineer. Samples shall be obtained in accordance with ASTM C 172 and 
tested in accordance with ASTM C 143.

3.6.2.4   Consolidation and Protection

The Contractor shall ensure that the concrete is properly consolidated, 
finished, protected, and cured.

3.6.3   Action Required

3.6.3.1   Placing

The placing foreman shall not permit placing to begin until he has verified 
that an adequate number of acceptable vibrators, which are in working order 
and have competent operators, are available.  Placing shall not be 
continued if any pile is inadequately consolidated.

3.6.3.2   Air Content

Whenever a test result is outside the specification limits, the concrete 
shall not be delivered to the forms and an adjustment shall be made to the 
dosage of the air-entrainment admixture.

3.6.3.3   Slump

Whenever a test result is outside the specification limits, the concrete 
shall not be delivered to the forms and an adjustment should be made in the 
batch weights of water and fine aggregate.  The adjustments are to be made 
so that the water-cement ratio does not exceed that specified in the 
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submitted concrete mixture proportion.

3.6.4   Reports

The results of all tests and inspections conducted at the project site 
shall be reported informally at the end of each shift and in writing weekly 
and shall be delivered within 3 days after the end of each weekly reporting 
period.  See Section 01451, CONTRACTOR QUALITY CONTROL.

       -- End of Section --
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